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INDIAN IRRIGATION COMMISSION, 1901-03. 

SELECTED EVIDENCE. 

PUNJAB. 


Air. P. J. Fagan, Rctenue Secretary, Punjab Government. 


( Lahore , 29th 

Memoranda ny witness — 

I. — Irrigation in Montgomery district (not print- 
ed). 

II. — Shall Nehr Canal, Hoshiarpur district (not 
printed). 

III.— 'Imperial and Provincial Canals (Financial). 


1. f The two main classes into which Irrigation 
Worlds am divided for financial and account purposes 
are : — 

(1) Productive Works, • dealt with under Budget 
Heads XXIX and‘4S, 49. 

These are also called 'Major Works. 49 is a 
major head of capital outlay under expen- 
diture not charged to Revonuo. 

(2) Min or Works, dealt with under Budget Ileads 
XXX and 43; the latter is a head and expen- 
diture charged to Revenue. 

There is, however, a Class (3) Protective Irriga- 
tion Works, the cost of the construction of which is 
dealt with under Major Head 35, subordinate to 
Famine Reliof and Insurance, such expenditure being 
chargeable to Revenue. These Protective Works may 
be classed as Major Works or Minor Works. 

2. Works classod as Productive (1) above are, in the 
first instance at any rate, wholly Inuierial. The 
effect of tho rules in Chapter XV of tho Public Works 
Department Code is to forbid the construction of a 
Productive Work directly from Provincial Funds. 
Soe specially articles 2124 — 2128, 2130. Local Gov- 
ernments, however, may play ap important part in 
the initiation of such works. See articles 2130, 213!) 
— 2148, 2151 and 2152, Publio Works Department 
Code* and tho financial arrangements during con- 
struction are to some oxtent under their control 
(articles 2146 — 2150). Article 2153 contemplates tho 
provincialization of Productive Works. Tho last 
article and articles 2151 and 2152 reproduce the order 
contained in Government of Tndia, Finance, Resolu- 
tion No. 2009, dated 23rd March 1878. But the oper- 
ation of the latter two articles has boon rendored 
somewhat easier for Local Governments by the re- 
commendations contained in Volume II, Chapter XI, 
Section E, page 289 of the Report of the Finance 
Committee of 1886 ( vide paragraph 4 of Financial 
memorandum by Mr.- Larvillo, Assistant Secretary, 
Financial, to Punjab Government* and the papers 
quoted by him). The system of provinci alization has 
taen adopted in the case of tho Jholum canal and of 
the Sirsa branch of the Western Jumna canal, but it 
will not tako offoct until the expiration of ten years 
from the opening of these works, or sooner, at the 
option of the Local Government. At present all 
direct receipts from Major Irrigation Works arc 
wholly Imperial under the terms of the current Pro- 
vincial contract. It is, I think, for consideration 
whetlcr some of the existing Major Irrigation Works 
should not be provincialized on tho linos laid down 
in paragraph 8, Chapter XI of the Report of tho 
Finance Committee, quoted above. 

The Major Works at present in existence are : — 

I. — Swart River Canal (Protective). 

II. — Western Jumna, including Sirsa branch (Pro 
ductive). 

III. — Bari Doab Canal (Productive). 

IV. - Sirhind (Productive). 

V. — Chenab Canal (Protective). 

VI. — Jhelum (Productive). 

VII. — Lower Sohag and Para (Productive) (Inun- 

dation). 

VIII.— Sidhnai (Productive). (Not perennial.) 

3. Minor Irrigation Works are (a) Imperial, (L 
Provincial . The financial rules regarding them ar.' 
contained in Chapter XIX of Publio Works Depart- 

Vol. IV. 


October 1901.) 

ment Code, nrticlos 2204 — 2211. They can bo con- 
structed by Local Governments subject to the above 
XVH an ^ *° ^ 10S0 contained in Chapters XVI and 

Funds for Minor Irrigation Works are provided from 
revonuo, and not from loans; and in the case of Im- 
perial Works, at any rato, this appears to lead to 
curtailment of the means required for extension and 
improvement. Soe paragraph 2 of a Memorandum 
mi Irrigation of River Valleys by tho Honourable 
Mr. J. Wilson, Settlement Commissioner. The follow- 
ing figures for tho last two complete years illustrate 
the point ; — 




Direct 

reeoli.is. 

PlHECT EXPENDITURE, 


Year. 

Capital. 

Working 

exponas. 

Total. 



lit* 

Its. 

Its. 

Rg. 

Major Irriga- 
tion Works 

) 1899-1000 

1.26 31.781 

44,97.371 

38.78,492 

83,76.808 

(I in pc rial). 

| j 1900*1901 

1.36,37,-180 

4\10,8B3 

10,4 >,843 

86,67,720 

Minor Uorks ! 

) )8H9-1«00 

8.91,308 

54,09‘> 

1 13,31,000 

13,60,008 

(Imperial). 

; j 1900-1901 

8,99,291 

40 8 >1 | 

1 13.26,839 

13,00,700 

Minor Works 

) 1899-1000 

41.128 

l,6'*o j 

21,310 

29,830 

(Provincial). 

j 1900-1001 

i.8j,73r» 

14,181 | 

73,060 

88,807 


Tho Minor Imperial Irrigation Works of the Pro- 
vince are : — 

I. — Dppor Sutlej Inundation Canals. 

If.- -Lower Sutlej and Chenab Inundation 
Cun ak. 

III. - Indus Inundation Canals. 

IV. — Shtthpur (Imperial) Inundation Canals. 

V. Muzaffargarli Inundation Canals. 

VL.- Ghaggar Canal. 

The Provincial works (Minor Works) are detailod in 
the statements appended to Mr. Lavillo's note, and 
will bo dealt with below. 

4. Of tho Minor (Imperial) Irrigation Works Capital 
and Revenue Accounts aro kept [article 2205 (a), 
Public Works Department Code] for all except No. V 
above, for which only Revenue Accounts are kept. 
There should therefore, as regards proposed exten- 
sions and improvements, ho no difficulty in forecast- 
ing financial results. Article 2209, Publio Works 
Department Code, provides for furthor capital ex- 
penditure on this class of works, which, so far as this 
Province is concerned, .are all inundation canals. The 
point for decision is whether such works are sufficiently 
profitable to justify tho expenditure of borrowed 
capital on them. That they have been so in the past, 
thero can, I think, bo no doubt. At present they 
have to complete with the large perennial canals, and 
this will bo increasingly the case in tho future as 
tho contemplated large schemes are carried out; still 
there must, I think, always continue to be a fairly 
wide field for irrigation in tho Punjab riverain tracts, 
and reasonable expenditure of borrowed capital or 
more extonsivo expenditure than at present of funds 
derived from revenue will, I believe, bo found remu- 
nerative; and beyond this there is tlio consideration of 
our moral obligations to the riverain landowners wlUmi 
our perennial canals injure directly, whatever may bs 
the indirect benefits which they derive from them. 

5. Mr. Laville has dealt with the subject of Provin- 
cial canals in his Memorandum, and he has given most, 
if not all, the information required by paragraph 3 of 
the Memorandum issued by the Commission. There 
is little for mo to add. Further information is also 
available in the Irrigation Department Notes. 

6. The limitations which exist in regard to the ex- 
pendituro on tho construcion of Irrigation Works by 
Local Governments have been indicated in the open- 
ing sentences of paragraphs 2 and 8. Such works 
must be Minor Works and paid for from ReTenno. 

» 


Mr. P. 4 
Fagan . 
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At tho time of passing the last Provincial contract 
in 1896-97 tho Government of India, in response to an 
appeal from the Local Government, allowed the 
estimate of prospective annual expenditure under 
Head 43 to bo fixed at the prospective total amount of 
annual receipts under Head XXX, i.e ., Its. 1,18,000 
in place of an estimate of Rs. 72,000 based on the 
actual expenditure of the period of the previous con- 
tract; but, as noted by Mr. Laville at the ond of his 
notes, the Punjab Government has not been able to 
take advantage of this concession owing to unforeseen 
expenditure on plague and famine. I agreo with Mr. 
Laville in thinking that the Provincial contract 
system does not, on tho whole, operate to discourage 
the application of available Provincial surpluses to 
the construction of Minor Irriration Works. It is to 
the interest of the Provincial Government to so utilize 
such surpluses, otherwise they may have to be surren- 
dered at tho ond of tho period of the contract; or 
absorbed in the arrangement of the next contract. 
This last consideration would tend, I think, to dis- 


1. Q. ( The IWcsident .) — I understand, Mr. Fagan, 
you are Financial and Revenue Secretary to the Gov- 
ernment of the Punjab P — Yes. 

2. ’ Q. What districts have you served in in tho 
Punjab 9 — In Montgomery. 

3. Q Have you hod any experience of fam;ino relief 
works P — No. 

4. Q. You doubtless had a good deal to do with 
District Boards P — Yes, a fair amount, more ospocially 
in the district of Hoshiarpur. 

5. Q. Do you think that they could be usefully em- 
ployed in the control of minor canals? — No. My im- 
pression is that District Boards are not qualified to deal 
with irrigation questions. I think they could only deal 
with thorn under professional advico from the Irriga- 
tion Department. They have not the means or perstm- 
n el needful for running canals on approved profes- 
sional lines. The Irrigation Department is the proper 
agency, and tho District Board might content itself 
with nominal control. 

6. Q. But are there not a good many useful minor 
irrigation works which practically want little or no 
scientific supervision P — In Montgomery there are a 
good many. I did not, however, have much to do with 
them in that district, but Mr. Kitchin will be in a 
position to say more about it. I understand from him 
that, partly owing tq tho fact that District Board 
funds are run down, they really have not tho means 
to carry them on. They were originally constructed 
by the District Board, and the alignment in many 
cases is wrong and impairs their efficiency. I don’t 
think District Boards ’can do much oxoept perhaps 
merely a# pioneora. They cannot manage works on 
anything like a scientific system. 

7. Q. J suppose their powers of co-operation are not 
very great P— - My experience has been that it is rather 
difficult to got District Boards to take much interest 
of their own accord unless they arc suitably induced. 

8. Q. I understand generally that in the Punjab 
rnbi is the chief crop?— Yes, in most districts; cer- 
tainly in Montgomery. 

9. Q. What is the rainfall of that district P — The 
average is about 9 to 10 inches for the last ten years. 
For the last two years there has been practically no- 
thing at all. 

10. Q. Then the kharif crops raised in that district 
are from the inundation canals?- Yes. 

11. Q. They don’t trust to rainfall P — No, except in 
old beds of nullahs which receive drainage from higher 
levels. 

12. Q. What aro the chief kharif crops? — Cotton vs 
the main crop, a little maize, a large amount of chart i 
for fodder, and a certain amount of moth, and pulse. 

13. Q. IS there much nabi grown in Montgomery 
district P — A considerable amount; much of it helped 
by inundation. When they get the first water from the 
inundation oan&ls in September, the ground ib 
ploughed, and sowing takes place later on. 

14. Q. Then the inundation canals generally dryjipP 
— Yes, 

15. Q. Do they count bn the cold weather rains for 
ripening the cropP — Yes, and also on wells. 

16. Q. Would there be a great extension of kharif 
if more water were given P — Yes. They probably 
would extend cotton cultivation. I don’t think all 
the water would be devoted to extension of kharif. 
it would be devoted to the extension of rabi as well. 


courage the undertaking by the Local Government of 
large schemes which may take two or three years to 
complete, inasmuch as the contract period may termi- 
nate in that interval and the surplus Provincial Funds 
intended for expenditure on the work disappear in the 
manner noted above. I think that it would be well 
that at the time of passing a new contract the exis- 
tence of any such large current Provincial Irrigation 
Projects should be borne in mind by Government of 
India. 

7. On the question whether it is Advisable to apply 
Provincial Funds to the construction of Irrigation 
Works my reply would be that it dejtyunly is so in 
the case of Minor Works. For Major Works borrowed 
capital is needed, so that tlfe present arrangements 
referred to in paragraph 2 above, must be maintained 
so far as they are concerned. * Even ui the* case of a 
local debenture loan the Local Government acts merely 
as tho Agent of the Government of India .(article 2126, 
Public Works Department Code). 


17. Q . I suppose cotton is per acre the most valuable 

crop? — Yes; I think so. 9 

18. Q. You say wells are always used ^supplement* 
irrigation? — Yes. It depends a good deal on the rela- 
tive efficiency of the canals. Where the well supply is- 
a low one, I would say the'oanal helps the well. ’ * 

19. Q. It mast require a large number of wells to 
maintain irrigation started by the canal. What ifc tlie 
irrigation per well? — I suppose in the Sutlej Tahsils 
it would run to say thirty acres with plenty of canal 
water to start with and winter rains. 

20. Q. Supposing inundation canals ran dry by 1st 
December? — They would then depend on wells alto- 
gether. Provided they had good moisture for sowing 
and fair winter rains, they can do that. 

21. Q . Are they pakka wells? — Yes. Practically all 
of them. There are a certain number of Jheldrs on 
the river bank for lift irrigation and also on water- 
courses. 

22. Q. Aro tho agricultural classes generally in a 
position to go on making wells P Do they want hqjp 
from Government? — They take a certain amount of 
takani from Government in Montgomery. 

23. Q. Do you consider any change necessary in the 
matter of giving assistance? — I think if the tdkavi 
procedure wore simplified and the borrower could get 
his loan more promptly, it might encourage their 're- 
sort to Government assistance, and I think now.,* see- 
ing the new legislation we have, they will .probably 
resort to it more. 

24. Q. What assistance is it reasonable for Govern- 
ment to render P- In Montgomery I don’t think there 
is much chance of extension, unless canals are also 
improved and extended. There are many wells which 
receive no help from them. They depend for that on 
rain, and this is not a very profitable form of agricul- 
ture. Extension of well irrigation must wait upon 
that of canals. 

25. Q. It is proposed that the Bari Doab canal 
should command that district? — Yes ; mainly. 

26. Q. ’Hie Shah Nalir canal in Hoshiarpur is under 
the Deputy Commissioner ?-Yes, ho 'has been formally 
appointed Executive Engineer under the Canal Act. 
So far as is practicable, distribution is largely done 
by tho Manager. Though Government has taken over 
the canal, so far as is possible it is run by the people 
themselves. 

27. Q. Would you suggest a greater interference on 
the part of the Canal Department in the canal? — I 
have noted points, but I think on the whole, as far as 
actual management goes, it would be better to run it 
on the present lines. When it oomes to undertaking 
extensions — I mean substantial extensions— then 1 
would suggest it being under more scientific control. 

28. Q. It would be dfcsy to lend an Engineer’s 
services ? — Yes. 

29. Q. But would you suggest <it being put under 
more rigid rules? — I think it is not necessary. 

30. Q. Wbuld it bo popular? — I think not. The 
canal irrigation is not a burning question. Of oourse, 
we have a fairly good rainfall, so I think under the 
circumstances perhaps any further interference would 
not be advisable. 

31. Q. You refer to a Minor Canals Bill P— That is a 
Provincial measure. It lias been sent to us by the 
Government of India for amendment, and requires a 
good deal of redrafting. The main lines are to enable 
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Government to assume the management and control 
of private canak under reasonable) terms. It will be 
some time before it becomes law. 

82. Q. You think something of the sort necessary P 
— Yes. 

33. Q. Turning to your Motftgomery experience, I 
see in paragraph 3 of your note you sugg^t, as far as 
your experience goes, that much could be clone for 
greater security to irrigation by improved head-works 
and weirs P — Yes. 

34. Q. Of couree, that would eutail a very heavy 
outlay P — The weirs would certainly. 

35. Q. Are . ’there any masonry head-works ?~ Not 
to these canals. •" 

36. Q. Yo^i’dayMn paragraph 13 of your memoran- 
dum that the ’abandonment of wells is duo chiefly to 
migration of tenants. Do you moan that the land 
goes out of cultivation till a now tenant is procured P 
—Yes. In trhp Chenab Colony there is a great demand 
for land, just as in Montgomery there is rather a 
great demand for tenants. 

37. Q. The population is very sparse P — Yes, in the 
cultivation which adjoins the Chonab Canal. The 
Ohonah Canal had great effect in taking away ten- 
ants. * . . 

38. Q. Then* if the improvement of the Bari Doab 
Canal m carried out, would that remedy the state of 
affairs? — Yes, for a time ; for, tenants would pour into 
fdoutgomery. The shortage of tenants would still, 
however, continue until the tract filled up. 

39. Q. It would throw the interior of the distrot 
into better condition ; of course, there would be 
perennial irrigation? — I think tenants would be at- 
tracted away to the new canal. 

40. Q. But. on the whole, the effect of the new 
canal would be to bring the greater part of the Cen- 
tral Bari Doab undor cultivation. It would bo doubt- 
ful whether the canal would pay P — As far as the dis- 
trict itself went, certainly. 

41. Q . I suppose it would increase the food supply? 
— Yes. 

42. Q. {Mr. Uiyham .) — Do you think there would 
bb any objection on the part of the people to the 
amalgamation of tho water-courses propose ! in your 
memorandum?--! think thero would. Mr. Bellasais, 
the Executive Engineer, who undertook a good deal 
of that with a certain amount of succoss, mot with con- 
siderable objection from tho people. They like two 
water-courses, which prevent possibility of dispute. 

43* Q. Whatever has been done, villagers have not 
had to Jmy for it ? — Yes, they have, for thoso con- 
structed at the cost of Government. Thoso are village 
water-courses. 

44. Q. When they are amalgamated, do villagers 
have to do them or Government ?— It was just boing 
undertaken when 1 left. 1 understood a number would 
be amalgamated. They were told in future water 
would not b© supplied until this had been done. 

45. Q. At their own expense? — With recovery, of 
course, from them. 

46. Q. That would make it unpopular ?— Yes, ex- 
actly. 

47. Q. The inundation canals have suffered from the 
working of the Hirhind Canals? — 1 have heard com- 
plaints on 'chat score. I do not know that it has been 
satisfactorily established. 

48. Q. As far as the Bari Doab is concerned ? — 

I can’t say I have gone into the question very fully, 
but 1 don’t think anything to a very romarkable 
degree as far as Montgomery is , concerned. 

49. Q . When were you settling the district P — From 
the beginning of 1894 to 1899. 

50. Q. How did the irrigation of these canals com- 
pare with what had been recorded in the previous 
settlement? — There was an increase as compared with 
the previous settlement made in 1872-73. 

61. Q. Do you know if thero was an increase in tho 
latter half of tho settlement period ?— I could not say 
without looking up figures. I think there was a fairly 
uniform inorease. One has to boar in mind xhat the 
Lower Sohag and Para are new canals. Of course, 
that would make comparison still more difficult. 

62. Q. What is tho extent of the salt land P — I could 
not say what the area is around Montgomery itself. 
There is a very considerable extent along the old high 
bank which bounds tho oentral portion of the district 
and below that. 

63. Q. It is called rehf — Yes. 

64. Q . The salt would probably be washed out by 

irrigation P— I have not had experience of it, but, 
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without Borne sort of subsoil drainage, it would not be 
washed out permanently ; it would bo washed down 
and with evaporation would come up again. 

.. 66. 0. Have you had any famine relief work in 
the Montgomery district P— Not in ray time. There 
was a scarcity at the end of 1897-98, and an attempt 
at tost works, but people did not come to them, and 
no famine relief works were opened. The people of 
the distressed part went across the river io the Cbenab 
Canal where they either cultivated themselves or got 
temporary cultivation from Government. 

66. Q, (Mr. Wilson .) — I see you estimate that the 
cost of a pakka well varies from 11 b. 250 to Us. 660 P 
- i os, taking the whole diSorict. 

67. Q. What is the average oost of a pakka well P— 
]he depth varies very much. I should Bay from 
Bs. 250 to 11s. 300 in the riverain tracts. 

58. Q . What would bo the increase of produce due 
to the construction of such a well if commanded by a 
canal?-— So far as the revenue rates go, the revenue 
would increase from 10 or 12 annas por acre to 
11s. 1-64) or Rs. 1-7-0. 

59. Q. You mean the not income of revenue to 
Government? — Yes. 

60. Q. What benefit would Government derive in 
increase of land revonue from the construction of 
such a well costing Rs. 300 in such a tract P—1 should 
say, on an average, 10 annas an acre cropped U* 
Rs. 1-6-0; that is speaking of tho Sutlej Tahsils. 

61. Q. What would be the area cropped by such 
a well ? — Assisted by canal irrigation, on the 
average, from 25 to 30 acres would receive well water. 

62. Q. The land revenue would be increased by 
Rs. 18; 12 annas would be an outside estimate of the 
average ? — Yes. 

63. Q. How soon would Government obtain that 
increase ? — Not till tho next settlement. A new well 
being constructed, the cultivation which got canal 
water would pay the canal rate, but would not pay 
anything more on account of well irrigation. 

• 61. Q. Would Government necessarily get it at the 
next settlement and what about the protective leaso? 
— It would not get it at all events until the current 
settlement, had expired, nor until the expiry of the 
protective lease. 

65. (). Government would then obtain an increase 
of 18 rupee* of land revenuo from each well con- 
structed by a private owner? — Yes. 

66. Q. Arc occupier’s rates charged on the Sutlej 
Canal P— Yes. 

67. Q. Are they charged on the matured areaP — 
Yob. 

68. Q. Would tho construction of a well lead to an 
increase in the amount realizable as occupier’s rates 
by increasing the matured area? — Yes. 

69. Q. Could you give $,ny estimate? — I should not 
like to give one straight away. 

70. Q. Land revenuo rate is also assessed on canal 
irrigation; that is, on the area sownP — Except in 
years of widespread failure of canal supply or a* 
extensive failure of winter rains. In that case it was 
arranged that remissions should be given for failed 
crops. 

71. Q. Still, generally speaking, the canal rato is 
assessed on the area irrigated with the help of canal 
wutcr, but increased by the construction of a well P— 
To some extent ; because there w r ould be a feeling that 
if a well is there, it would help to ripen the area 
sown. 

72. Q . The construction of a well would lead to 
an increase of the area matured. The financial bene- 
fit the Government derives from it is not only Us. 18 P 
—Re. 18 is an outside limit. 

73. Q. And in addition to tliat there is an imme- 
it perhaps at Rs. 15 to Us. 18. 

74. Q. And in addition to that there is an imme- 
diate increase, not inappreciable, from, occujfier’s 
rates P — Yes. 

76. Q. If that is so, it is a very profitable financial 
transaction to have new wells made P— Yes, where 
there are oanals to assist. 

76. Q. Would it not be finataci&Uy profitable to 
Government to incur a certain amount of expenditure 
in order to get more wells made in such tracts P — I 
think so. 

77. Q . Is there any difficulty in getting Govern- 
ment money to lend out as takavi advances P Is the 
grant, given by Government, sufficient for tho ad- 
vances desired? — As far as the districts of Montgo- 
mery and Eohtak are concerned, I have not expen - 
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onced difficulty. At liushiarpur there is not much .de- 
mand for well construction. In certain districts there 
has boon difficulty, but 1 have not exact figurog. 

78. Q. Have you soon Mr. Laviilo’a figures ? The 
Punjab Government havo cleared Rs. 40,000 a year 
on its takaoi system. That is net profit to the Pro- 
vincial Government. On the present footing, would 
it not lead to further profit if tho amount grunted 
were largely increased ? — Yes. 

79. Q . Would it not be advisable to reduce the 
rate of interest so as to absorb the net profit which 
Government makes? — Taking the total loans of all 
kinds into account, there is nothing available. There 
is a deficiency. 

80. Q. In tho Montgomery district you say that 
a number of wells have been deserted, especially on 
tho Itavi ? — Yes. 

81. Q . Do you think they will be taken up again? 
— I think that, with the assistance of tlio District 
Hoard Canals, they might be set to work again. 

82. Q . Is there much room for improvement in tho 
Montgomery district? — On tlio Lower Holing and 
Para there is considerable room for more wells in 
canal-irrigated land. 

83. Q. If tukuvi were allowed without interest, 
would it add much to the extension of wells?- Yes. 
One of tho main difficulties in tho past about the wells 
has been that the /.umindar goes to his hamuli for ins 
domestic expenses, and tho baniah with this grip on 
linn compels him to como for agricultural loans also. 
Y am cortain, if he could get loans without interest, 
it would not he any tho less inducement for him to 
gw to Government. 

84. Q. Do you think that on the whole it would be 
advisable for Government to grant lakaci for tho con- 
struction of wells iree of interest? — As lar as exten- 
sion of cultivation and profit to Government go, I 
don't think there can be much doubt about it. 

85. Q. In your statement hero you say that tin* 
Sohag and Para (Iannis have earned a net annual 
profit in the lust throe years of 10 to 14 per cent. Do 
you think that they are given sulficioni credit lor what 
they bring in to Government ? — They have not in 
tho past ; but since the new assessment 1 think they 
get a fair credit for tho income they actually create; 
and they should continue to do so, for tho occupier’s 
rates are revised from time to time. 

86. Q. Aro they given any credit lor cesses ? — No. 

87. Q. Should they’ not be given credit? — Yes, 
theoretically they should. 

88. Q. As far us those two tracts aro concerned, if 
it woro not for inundation canals, tlioro would bo no 
cultivation at all ? — No. 

89. Q. The net profit of 10 to 11 per cent, is not gn 
exaggeration ? — No. 

90. Q. It is a financial profit to Government ? — It 
varies from year to year. Lately they have not 
shown a very high rate of profit. 

91. Q. They are very profitable as a speculation? — 
Yes. 

92. Q. In tho Montgomery district do you think 
that canals could be further extended so aw to give 
someth mg approaching this profit? — Yes. There will 
be very koeu competition. I mentioned this point in 
my financial memorandum. There is slul a very con- 
siderable hold for a fairly remunerative investment 
of Government money. But the canals have now to 
compete with peronnial canals, and wo can’t afford to 
lose sight of the tact that an inundation (anal along- 
side a perennial canal can’t bo as profitable us an 
inundation canal with a perennial canal nowhere 
near it* 

93. Q. When you were settling the Montgomery 
district, had the Olienab Canal been doveloved?— 
Most of tho time I was settling Montgomery at the 
beginning of 1894 and ond of 1898. 

fft. Q. As compared with things before, had tho 
tracts improved or the revorse? — They certainly did 
not improve. 

95. Q. Owing to what cause ?— Largely owing to 
decrease in tiaitab and still more to desertion of ten- 
ants and owners to the Chenab Canal. 

96. Q . There was a decrease in tho tiaUab? — Yes; 
largely due to tho Bari Doab Canal, but also, I think, 
to the channels of the rivor having straightened. 

97. Q. What is tho condition of tho Ravi villages 
now compared with when you settled thorn a lew 
years ago ? — They have deteriorated still more. 

98. 0. What has been douo by Government to 
mako this up to them in the way of assessment P— 


The assessment has been made more fluctuating. 
What fixed assessment there was has practically been 
abolished and canal irrigation has been extended *to 
the high lands above the river, and I believe consid ar- 
able grants of land have been given to the peoplo on 
the Government land. 

99. Q. Does that completely compensate them for 
the injury they have suffered from the opening of 
the largo canals P — Yos. 

100. Q Does it put them in as good a position as 
they were before ?— Probably — pecuniarily; but they 
(the zamindars) prefer Hoed irrigation and easy cul- 
tivation. 

101. Q. Do you thick that anything could be done 
to restore the prosperity of the riverain villages?--! 
think that, if the inundation canals, at. present under 
the District Board, were improved^ it .would to some 
extent improve their condition. 

102. Q. Is the District Board in a position to im- 
prove them?— -I think not. From Mr. Kitohin’s 
memorandum it appears that thoir income largely 
depends on fluctuating income, and it ‘ has fallen 
very low; the District Board is practically bankrupt. 

103. Q. Is the Provincial Government likely to 
advance funds for improving these canals r — That 
depends largely on plague and ’famine, which have 
taken away all our surplus ‘funds. 

104. Q . Are there not} sufficient fuijds for it from 
borrowed capital? — 1 doubt it. 

105. Q. How many lakhs would be required ?— -It 
would bo difficult go say. I doubt w hot her it would 
pay to borrow for the Ravi canals; for the Sutlej it 
would probably pay. 

106. Q . (Afr. llu jura l mi .) — In tho villages just re- 
ferred to, when was tho assessment revised ? — The 
new assessments woro revised in 1894, then I had to 
revise oliem again at the end of 1896, and oven since 
then I have extended the area of fluccuating assess- 
ment. 

107. Q. What reduction was made in assessment P 
—Tho fluctuating assessment depends on the urea 
matured. 

198. Q. What reduction was made in tho rate per 
aero P— You can’t consider tho rate per acre; the ac- 
tual area varies very widely. 

109. Q. Was no relief granted? — A great relief was 
gt anted because tlio former assessment was fixed. 

110. Q. What was tlio proportion of matured aVea 
compared to the former area on which the assessment 
was fixed? — In tho Gugora Talisil in 1856 the culti- 
vated area was 86,000 acres; at the settlement of 
1872-73 it was 66,000 acros; m 1896-97 shortly aftor 
my revision it was 18,000. 

111. Q . The assessment on those? — l have not got 
tlie figures just now. The settlement of the first was 
Rs. 71,000; at the revised settlement of 1871-72 it was 
Rs. 78,754, then it was Rs. 58,000. The second one 
is 48,000 acres, Rs. 58,000; on 6,000 acres no relief 
has boon given. Tho Rs. 71,000 was fixed; the Rs. 
58,000 was a largely fluctuating assessment; it was 
not a fixed assessment. 

112. Q. I don’t soo what relief has been given 
The relief is in the elasticity. In tho old system they 
paid whether there was a crop or no crop, subject to 
certain reductions in the case of continuous fuiluro. 

113. Q . (Mr. Ibbetuton .) — I understand what you 
really mean is that tho area under cultivation has 
been decreased, not that the area actually cultivated 
has deteriorated; you give full relief as compared with 
the reduction ? — Full relief as far as the assessment 
goes. 

114. Q. Might you not go further P Tho cultivated 
area which you settled at a fixed assessment included 
fallows, whereas the area on which you take your 
fluctuating assessment is the matured areaP — The 
figures I gave were for that area. I have the fallow 
area as well. 

115. Q. (Mr. Jta jurat na .)— You refer to wells supple- 
menting canal irrigation. Are such lands liable to 
pay the same rate as other lands not possessing tho 
advantage of a well supply ? — The land that does not 
have a well and merely depends on canal irrigation 
merely pays as far as canal revenue goes. If it has 
a wo! I in addition, it pays canal advantage rate for 
the area over which the canal water is taken and 
something in addition for the well. I ain taking the 
case of an old well in which the period of exemption 
has expired. Of course, if it is a new well dug during 
the term of assessment, up to the time when the pro- 
tective lease expires, there can be no increase. 
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116. Q. Supposing lie sinks a well two years before 
settlement P — He will then get 18 years before tne 
new assessment is introduced. 

117. Q. The assessment will bo framed at the end 
of two years P — It* will nou be enforced until 18 jcars 
have expired. 

118. Q. Are there many wells independent of 
canals ? — Comparatively vory few. 1 could not give 
exact figures. They are in what wo call ‘ I3arh ’ tracts 
outside the river valley. 

119. Q. { The President .) — 1 understood you to say 
the owner of a well in the nvorain tracts spends on 
tho canals, and, were it not lor tlio canal, would not 
think it worth hi& while to make a well lor irriga- 
tion Y — That is tliq case. • 

120. Q. Can -you givo tho number of wells m the 
‘Bur’?— X could npt give exact figures; the wells are 
very scanty compared with wells in the riverain tracts 
that get assistance irom the canal. 

121. Q. {Mr. Ihhcl&on .) — To oomo back to District 
Board management ; supposing »ho nnanciul Uiili- 
culty can bo got over, would you then say that Dis- 
trict Board management should be recommended or 
not \is compared with the Government management 
as regards ’efficiency, impartiality and popularity i- - 
We siiouid gain oy District Board managoment m 
popularity, .but lose in efhoioncy. 

122. Q. By popularity 1 don't mean popularity 
with, the ‘‘District Board, 1 mean with tho people r-- 
1 ’think we should probably gain; we should have to 
depend on the Deputy Commissioner being constantly 
ill a position to supervise matters and settle disputes 
on tho spot. 

123. Q . Why should that ho a more popular 
management Y -• It would certainly be a better means 
of irrigation. 

121. Q. As to impartiality, have you ever heard 
anything as regards tho distribution of water under 
District Board managements Js there a possibility 
ot ono man being better supplied than another *r 1 
think there is a groat possibility, it would have to 
be watched and checked very eareluliy. 

125,. Q. Have you heard any complaints of thal 
sort?- 1 have not had practical experience oi work- 
ing a District Board canal. In iioshiarpur 1 had 
compluiiits on that score, although, of course, many 
ot them were without foundation . 

126. Q. On the wholo, would you prefer it or not? 
— X think there is a useful held tor District Boards 
in thb management ot works which aro not ot any 
great importance. In a way, 1 regard a Di strut 
Board as a pioneer. 

127. Q. it is, I understand from Mr. Kit chin’s 
note, in practical management lar from successful. 
Vou will seo a relorenco to this point in paragraph 6 
of his note. Have they a very considerable area of 
irrigation Y — Yes. The Mamunke embankment came 
to grief in the last ilood. 

128. Q. How does tho Deputy Comuu9&ioncr 
manage? Is it nominally management by the Dis- 
trict Board, but really by tho Deputy Coiunissioner ? 
— Yes. I ought to explain that Mr. Kitchm came to 
the district before i lett. 

129. Q. What legal powers have tho District Board 
and the Deputy Commissioner in tho management 
of the works Y — None. 

130. Q. Will the Minor Canals Act give theui any 
power Y— I don't think that tho Minor Canals Act 
will be applied to District Board canals. 

{Mr. Wilson .) — It was certainly intended that it 
should. 

131. (I Vitness .) — The thing is at present rather in 
the .air; the Act is to bo redrafted. At present it 
applies only to canals taken over by Government. 

132. Q. {Mr. Ibbetson.)- Js it advisable that legal 
power should bo given P— Yes. I don’t know whether 
it is necessary for District Boards to have very ex- 
tensive powers, though they should have a certain 
amount of power in settling disputes. 

133. Q. I notice that Mr. Kitchm Condemns pri- 
vate management absolutely. Do you agree Y — Yes. 

134. Q. Why is it necessary that Government 
should take over private canals P — 1 think they should 
bo taken over in the case of mismanagement. 

136. Q. Do you think that any legislation giving an 
owner power to recover or allowing Government to 
recover for him is necessary? — It is not so much a 
question of recovery as of unfairness and quarrels 
among proprietors. There is a great diversity of in- 
terests. On the Mahdikhan Canal there is no diffi- 
culty in recovering dues. 

136, Q . You say private chars are very numerous 
on the north of the Bavi; will they be superseded if 


there is large increase of irrigation ? — There would be 
if these canals were extended. 

137. Q. What is a char'Y — It is simply a cut from 
a river. 

138. Q. When you say “private,” do you meon 
owned by individuals or by villages ? — Some by indi- 
viduals and some by villages. 

139. Q , Taken by men who have grants of land? — 
Y«*a. 

140. Q. How do they work ?— With a good flow 
from tho river they have man ago d to do a vory con- 
siderable amount of irrigation. 

141. Q. Ia the work of construction well Aon© F — 
Yes. 

142. Q. It is dene cheaply ? — The cash spent is not 
extensive. 

113. Q. As regards maintenance, are there any diffi- 
culties about that ? — No, tho silt is cleared by the 
owner. Where tho chum belong to the village, the 
length is distributed according to the level ox the 
duns . and each shareholder is responsible for a cer- 
tain length. 

144. Q. Does that work well P-- Yes. 

145. Q. You have never heard of any pronounced 
difficulties about them? — Not on the private chars. 

146. Q. Is thoro any outlay ? — Very probably there 
would he a certain amount, it would be lessened by 
taka ci grants. 

147. Q. Do you think that, if Government extends 
irrigation irom inundation canals considerably, the 
extension ot tho wells necessary to supplement it will 
keep pace with it ? — There may be difficulty about 
capital. 

148. Q. Wlwit is tho life of a well? — Forty to lilty 
year* with a certain amount of repair required m 
that time. 

149. Q. [Mr. Wilson.)-- Aro they built with lune 
and masonry? — Yes. 

150. Q. \Mt. lblnt.au >- -1 suppose that, when tho 
Lower Soling, and Bara Canals weie made, tho same 
difficulty was experienced as regards the desert ion of 
villagers. r liiey went oil to the Hotter supplied lands? 

1 don’t think thoro v\a^ any noticeable migration. 

151. Q. You have no experiences to give ? — In the 
years 1872 and 1873, when these inundation canals 
were taken in hand, there was a drain of cultivators 
from tho Upper Sutlej riverain, but that bod cer- 
tainly righted itself when J came in 1895. 

152. Q. In what tract ? — In the Sutlej river. 

153. Q. I think under the Punjab rules 20 years is 
the extreme limit of exemption Irom enhanced assess- 
ment on private improvements. Do you consider 
that sufficient v — I should say it was for the general- 
ity of eases. It deponds on tho cost of tho well ami 
the depth of tho water. 

151 Q. In exceptional eases is there power to 
lengthen tho period?-! don't think so. 1 never 
came across a case ot tho kind. 

155. Q. Supposing a man builds a well, what se- 
curity is there that he gets his exemption ? — The 
main security is that these aro ail revised at the time 
oi assessment. A list of now wells is made out show- 
ing tho date of construction and all particulars .about 
it, and tho fixed revenue is distributed. 

156. Q. Does the system work successfully r ^ es. 

157. Q. Is there not a similar exemption for te- 
nants who have spent money ? — Speaking of Montgo- 
mery, it is very rarely that tenants ever do spend 
money. 

158. Q. With regard to tho takavi rules in the 
Punjab, they only take security on the area to be 
cultivated? Yes. Tho**o is no collateral security 
required. 

159. Q. Has the security to bo registered P — It) is 
not formally registered. A memorandum is sent to 
tho Registry Oflico and filed. 

160. Q. Ho does not appear before tho Registration 
Officer?* No. 

161. Q. Ij there any provision for accepting the 
joint personal security of the owners of a village ? — 
Yes, that is done. 

162 Q. Tli°re is a provision for it ? — It is very sel- 
dom done. But there is provision for it. 

163. Q. Is there in sinking wells any great likeli- 
hood of failure ? — No; spring wolls are rare, and the 
supply being mostly hy percolation from tno rivers 
and from tho canals, there is not much likelihood* ’of 
failure. 

164. Q. What do you think of tho sehonio of Gov- 
ernment undertaking actual construction of wells 
and recouping itself by a rate on tho area irrigated? 
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Mr P. J. — 1 think that is a matter for consideration ; the 
Pagan. arrangement would he fairly popular. 

](>"). Q. Why do you think this scheme would bo 

popular ?— 1 don’t think the zamindar would think 
much about it. He would have his well. 1 doubt 
it Government would be prepared to take it on. 

100. Q. Well-irrigation depends very much on the 


supply of bullocks ; in these years of drought has the 
well irrigation been restricted owing to want of fodder 
for the bullock* and the dying of toulloolwf----Ye8 v »it 
the case of wells that are n'ot assisted by canals; that 
is one advantage of canal irrigation; it enables 
fodder to be grown for bullocks in the kharif without 
well irrigation. 


Co to nr l 
L.J.I1. 
Grey 


Colonel h. . 1 . II. Ghrv, - upjr intent lent, Bahawalpur btatc. 
(Ijdfurrc, 29th October 1901.) 

I -• Manor tndum by Witness on Canals am/ Wet la. 


The subject on which I can give opinions are — 
fl) Co-operative district canals. 

(2) Inundation canals generally. 

(3) Construction of wells. 

2. As to (1), these may, in my opinion, )><• dismissed 
from oonsiaeration. There is only one such enter- 
prise that I know of which lias succeeded and is of any 
importance, ahd for many roasons none such is over 
lively to succeed again, or indeed to bo attempted. 

3-. The Forozepore canals have worked successfully 
for* many years, and they are important as having an 
irrigating capacity of considerably above 200, 000 acres 
and having actually attained that area of irrigation. 
Their construction is fully described in printed reports 
of 1876-76-77, and my painful experiences therein 
stated would, I imagine, deter any District Othcor 
from attempting to imitate the operation, even were 
it now possible to do so. I returned to Ferozepore in 
1880 to find the irrigation system m danger of col- 
lapse, but succeeded then in renewing and extending 
it, and I devised the existing system of maintenance 
before l left the district in 1882, as described in a re- 
port of that year. In 1883-8*1, as Commissioner of 
M.e Hissar Division, I extended the system into 
Fazilka, completing it as it now exists; and in 1H5K), 
as Dili (bating Financial Commissioner, I remodelled 
the system of maintenance established in 1882, as de- 
tailed m the Government Proceedings of November 
1890. 1 liuvo fully stated the method of eonstrudtion 

and maintenance of such works in a manual published 
by Government in 1881. Since then I have no fur- 
ther knowledge of them, but Uni Bahadur Maya Das, 
who has been in charge of the canals sinoo 1882, can 
give any particulars that may be required. 

4. With regard to (2) of my paragraph I, my opinion 
is that the days of inundation irrigation have passed. 
The rivers have been, or are being, tapped to a degree 
which much lowers the value of these works by de- 
priving thorn of the early and late water which is so 
important to irrigators. The method was after all, 
but a. makeshift; it lias had its day; and the time 
lias come for arresting the summer Hoods by weirs, 
and for distributing them scientifically over the 
country to afford a duty of 200 acres to the cusec 
instead of the 30 or 40 acres which is the average of 
inundation canals. 

On the special subject of inundation canals in the 
Bahawalpur State, Khan Bahadur Mirza Jind Vade 


Khan, the Wazir of the State, will give information 
better than I can. ’ • 

5. As to (3) of my paragraph* 1, irty view^is that 
well construction should go hand '.in ' hand with the 
canal irrigation which affords the springs for well irri- 
gation. Canal water should be given so Very sparing- 
ly as to drive the people to use the wells they have and 
to sink others. Not only would the water thus go rauah 
further, but we should lmar less of water-logging and 
malaria* The ideal canal irrigation to my miiyi is 
that which creates and extends well irrigiition* am^ 
is supplemented by the latter when river*water fails. 

Development of well irrigation, like*any other form 
of district progress, depends upon the District Officer. 
That the District Officer should be able to achieve 
anything in this direction, he needs-^- ’ •* . .*• 

(a) knowledge of his villages; 

(b) time for moving about and attending to his 

enterprise ; 

(c) a free hand in tokavi. 

(a) of tho above implies some permanence of 
tenure, and of course both zeal and discretion are 
supposed. 

As regards (c), in no commercial enterprise cun 
anything be achieved unless risk is taken. It should 
be accepted that the Deputy Commissioner may oc- 
casionally lose money. But on the whole what better 
business can there be than one which borrows at 3f 
per cent, to lend at 6J, and which makes an average 
of Hs. 500 profit on every well constructed on these 
terms? 1 here assume that the wells will be charged 
from Rs. 16 to 25 abinna , say an average of Rs. 20 
per annum, for tho balance of an average well 
life of JO years, after expiry of an average period 
of protection of 15 years : — 20 x (40 — 15) = 600. In 
the Bahawalpur State tokavi is given without charge 
of interest. I attach a memorandum which I there 
issued showing the commercial advantage, even on 
those terms, in encouraging w r «ll cultivation -by liberal 
loans. The well’s life is therein taken as perma- 
nent, because, in fact, timely outlay on repair does 
extend it to an indefinite* period. 

During the last twU years thero has been a proat 
extension of w r oll construction on tokavi loans in 
Bahawalpur, regarding which the Wazir can give par- 
ticulars. This, however, is likely to suffer, as the 
inundat ion canals there are already suffering from the 
effect- of the great works constructed, under construc- 
tion, or projected, ill the Punjab. 


Note by Colonel Zj. J. H. they a</<h fused to the Mash ir Mai regarding jtrofit on 

9th March 1900 . 


takavi v'cllsy dated 


In continuation of my memos, of 21st February 
1900, 26th February 1900, and 2nd March 1900, on 
the subject of tokavi it. is well to show the actual 
figures ot profit on lending money for wells. 

2 Rupees 300 invested ill Government paper yields 
81 per cent., or in 12 years it is w'orth 300 (l+j^) 1 
— Its. 453-5-0. (a) 

If tho Rs. 300 be lent on takavi , it is recovered* in 
19 years as follows 








Rs. 

A. 

r. 

2 years 





NO. 

* 

3rd year 

30 » 30 

(i+ 

\v» 

100 ' 

. - 40 

14 

0 

4th 

»« 

30 

-30 

<i+ 

31 \A 
100' 

. - 39 

8 

0 

5tli 


30 

-30 

a+ 

m> 

. - 38 

3 

0 

6th 


30 

-80 

0 + 

uii ) 

. --- 36 

14 

0 

7th 

»» 

30 

30 

(i + 

8 ‘. y 
loo ' 

. - 35 

10 

0 

8th 

»> 

30 

-30 

0 + 

« V 

100 * 

. - 34 

7 

0 

9th 

«» 

30 

-30 


31 v 
no 7 

. - 33 

4 

0 

10th 

» 

30 

-*37 

0 + 

3* )* 

100 7 

. - 32 

2 

0 

11th 

»* 

80 

-80 

(1+ 

81 \i 

100 7 

. - 81 

1 

0 

18th 

» 

80 

-80 

(1+ 

31 \o 

100 7 

• - 80 

0 

0 






Total 

• 851 

15 

~0(b) 


(a) minus (6) or Rs. 101-6 is therefore the actual 
cost of the loan to the State. 

3. For this capital outlay of Rs. 101-6 the State will 
obtain, for ever, charge imposed on the well after ex- 
piration of the 12 years* Patta, say 20 per cent, per 
annum, if my recommondation in paragraph 4 is 
adopted. There are indeed few investments which 
yield so large a return as 20 per cent. 

4. I recommend that this charge be fixed at Rs. 20 
bilmukta in excess of whatever the 60 high a a of, 
land may be paying at the revenue rates of the village, 
riz.y Rs. 20 should be added to the jama of the village, 
and to the KhatoAini of the well owner, after 12 years 
from date of completion of the well. 
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IIsj-Noti upon the statements of Fervzeporo irrigation furnished to the Irrigation Commission by Rai Bahadur Maya 

Das, dated the 16th October 1V01 . 

(Not printed.) 


1. Q. ( The President.) — You are Superintendent of 
the Bahawalpur Stated— Yes. 

2. Q . How long, have you been there ?~ Two and a 
half years. I wa*> there before as well. 

3. Q. You Mv6 lmd n good deal of experience of 
the Punjab? — Yea-/ 

4. Q . Have you Iiad personally to deal with famine 

relief ?---Np. • • 

6. Q. Jn your memorandum you mention co-opera- 
tive canals. What are they? — Such as the people 
const met unci manage themselves. 

C. Q. Why do you sav that they should bo dismissed 
from consideration?' -The circumstances for their con- 
struction were particularly favourable in Ferozeporc, 
but rfehey .will never be made again. 

• 7. Q. "They were constructed about 26 years agoP 
-—‘Yes. I saw iio chance of anything being done, so 
*1 Jiqld meetings and invited people to join. The 
Lieutenant-Governor came over in the second voar 
of. construction and determined to see things for hiin- 
sfilf and the whole matter dropped, so I was in the 
position of having unfinished canals on my hands. 
However, 1 borrowed the money, nnd the thing was 
done. 

8. Q. The system could not bo generally applied? 

— No. 

9. Q. Have you any faith in District Boards being 
able to work a canal? — In Ferozcpore they do. On 
the 15tli of January the headmen moot together and 
pass the accounts for the previous year and estimuto 
the expenditure for the future; this they distribute 
over their irrigated lands by a rate which is now 
about three annas per acre. I don’t chink it can bo 
done again. 

You are clear that District Boards could 
not do itP— Yos. 

11. Q. You say in Paragraph 4 of your note - “My 
opinion is that the days of inundation canals have 
passed, rivers are being tapped ' too a degree which 
lowers the value of these works by depriving them of 
the eyarly and late waters.” Will you kindly give 
some ‘details? — Wo reckon that w*e also one root of 
depth at Ihe beginning of the floods and one foot at 
the end due to the perennial canals. Our statistics 
show that we lose this. 

12. Q. You have goto ft system of gauges? — Yes, the 
whole thing has to bo thoroughly worked out. ft is a 
very important mutter. We have gone as far as 
possible in meeting the loss by deepening and regrad- 
ing. 

13. Q. You say that a dam can arrest some of the 
Hoods for years?- We believe that. 

(Colonel Grey then described from the map a scheme 
they had on hand for a canal above ‘Raslll, but which 
was impossible without a weir. He said there was 
room for eight to ten lakhs of people.) 

14. (J. Is the population thick? — The population of 
the Bahawalpur State is only a little over eight lakhs. 
There is room for as many more. 

16. Q. Is there room for a colonisation scheme P 
Yes, on a very large scale. 

16. Q. Would the Durbar pay its share in the weir? 

- - Yes. I ain putting forward a scheme now. 

17. Q. You know no places wdiere water could be 
stored P — So. There is no place in Ferozeporc or in 
any place I am acquainted With. 

18. Do you think people w;ould be contented, 
having started with canal irrigation, to make wells 
to carry the crops to maturity?-— I have always re- 
gretted 'to see the extent to which canal irrigation 
throws wells out of use as oh tho Jiimha Cana).* The 
natural tendency is of course to close wells aUd take 
the much easier flow. 

19. Q. Do you think it practicable to compel the 
people to take too well irrigation? — I think it might 
be done if tbe canal water were given to the Village 
for a limited area only. The surplus water could 
then be used to extend irrigation on the canals. 

20. Q . Does that mean that ihe field could be irri- 
gated partly by canals and partly by wells?— With 
die aid of canal* the well’s irrigation of 20 acres 
would be doubled or trebled. According to my ex- 


perience, whenever wo givo inundation canals, the 
people, on finding the canal water uncertain, sink 
wells. During the last two years applications have 
been put in ror a little over 11 lakhs. In Bahawal- 
pur we have already paid out Rs. 8,81,000. They 
find it profitable to have the wells, and I find this a 
most satisfactory investment of money. 

21. Q . Are lakttvi advances given as in British 
territory ? — Yes, bnt free of interest, and the period 
of recovery is 12 to 20 years. 

22. Q. From your previous experience of districts 
under British rule, do you think tnkavi advances 
necessary ?- Yes. 

23. Q. In Bahaw r alpur is there a simple way of 
getting the money ?— Ves, the administration wanted 
to hedge tho system round with protective measures, 
but. the people would not take the money till t.lucso 
were relaxed. 

24. Q. You have seen mischief ddne by too much 
precaution ?— Yes. 

26. Q. I suppose in Bahawalpur the people are 
looking with considerable alarm on the proposal for 
the Lower Bari Doab Canal? — Of course, the people 
quite see that even with this canal, if We get a weir 
in the Sutlej, it will revolutionize the irrigation. 
(Witness described on the map where the weirs could 
be placed.) 

26. Q. (Mr. Ilnjham.) What are the facts in re- 
gard to the Bahawalpur canals running in the rahi? 

We have got four running now r , which, I think, will 
run up to Christmas. 

27. Q. Do they always run up to Christmas P — Yes. 

28. Q. Do the same canals run? — Not neee.**sarily. 

29. Q. Are there always sto/mo canals running ? — I 
have never know f n when wo have not hod ono or two. 

30. Q. In spite of tho fact that the canals have been 
silted up? — Yes. Working hi quicksand is a special- 
ity of the people of Bahawalpur. 

31. Q. You moan to say they dear the sand away 
much lower than tho surface of water in tho river P — 
Yes, tw o or three feet below zero. 

32. Q. But you can’t get water all through the rold 
weather; your canal is silted up ? — They turn to and 
dear it out— have been doing this for a great num- 
ber of yours. 

33. 0- They get it cleared out before February or 
March ? — Yes. 

31. With regard to wells, is it not necessary to 
have wells to mature mbi crops? — ft is very neces- 
sury. No man likes to put in rahi without a well. 
You might say it is a sine tjud non. 

36. Q. If they flood the land in August or Septem- 
ber, they require the assistance of tho well later on ? 

- Yes, 1 think so. With reference to a remark which 
fell from Mr. Mark, wo supply borers and boring 
tools to well-sinkers free of expense; we find it well 
worth the cost. 

36. Q. (Mr. Ihbvtson.) Is the assistance largely 
made use of ? — Yes. 

37. Q. (Mr. Wilson .)— What does Government get 
from tho development of the inundation canals in 
Ferozopore ? -My information is rather stale. It 
was getting some years ago Rs. 67,000 a year. 

38. Q. Owing to enhanced revenue?- Yes— ‘ Water 
advantage rate.’ 

39. Q. Has Government advanced money or spent 
money in developing this system? — No. 

40. Q. As Government gets more increased revenue, 
would it not be reasonable to expect it to improve 
tho canals? — No; a condition which I made for the 
people was that they should have 'tho canals free for 
a certain period only, viz., till expiration of the 
settlement; this came to thirteen years. 

41. Q . Do you think that the system by which iiru* 
people themselves manage their canals and maintain 
them can be continued indefinitely ? — Yes, if you can 
get the men ; If you could got another Maya Das. 

42. Q. If you could not, do you consider that Gov- 
ernment should Continue the management < n the 
present footing or charge a water-rate f — I think 
the people would prefer doing it alone. The idea'm 
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that Maya Das should train a man. That was my 
idea. He has a man in training in whom he has 
great faith. T think it would be worth trying. 

43. Q. If ho does not succeed ? — I think the people 
would profor being left alone. 

44. Q. Suppose Government did charge water- 
rates, what rates should they charge ? — The cost of 
maintenance lie. 0-11-6 per aero irrigated, plus the 
present charge of 12 annas per acre water advantage 
rate. I would not put on more, as Government spent 
nothing on tho work. 

46. Q. You said you don’t think a similar system 
of canals could he attempted anywhere else P — I don’t 
think it could. 

46. Q. Would you encourage privato owners to 
make canals of their own elsewhere P — Yes. 1 don’t 
seo any objection. 

47. Q. Would it lm hotter in future to encourage 
private owners to make canals or for Government to 
make them? — My view is that on inundation canals 
water is largely wasted. The water should bo applied 
to the best purpose only. I am not in^favour of in- 
undation canals except *-o far as an <iil interim ar- 
rangement. Proper scientific principles should bo 
introduced. 

48. Q. Is there a large area that can bo irrigated 
from tho weir which you propose P— Speaking of 
Bahawalpur, a couple of falls would supply the water 
to tho existing canals in tho valley. We will hnvo to 
feed thoso canals from tho one single bead. I believe 
also that a great mass of tho water percolates back 
from the irrigated land into tho river Some Engi- 
neer* say that it all comes back. Anyway, l should 
imagine that this water percolating hack into the 
river will supply means for well cultivation in tin* 
valleys. If you havo water within 30 foot, it is 
as good as any man could w ish. 

49. Q . If you food an inundation canal from a pe- 
rennial canal, is there no danger P — I don’t soo that 
if you drop the water by falls. 

60. Q. But why should not the valley canals con- 
tinue to work; there will always bo surplus water in 
the river P — Doubtless there is always that w'ith a 
weir. A portion of tho supply will pass on and can 
he utilized if they sink hods low enough. 

61 Q. If the wafer of the Sutlej wore taken out 
on the left hank, is there sufficient land commands! ble 
to utilize it all P— I think there is in two-thirds of 
the Bahawalpur State territories where it is level as 
a billiard table except for occasional sand-hills. 

62. Q. That would he Commanded by a canal P— 
Yea. 

63. Q. If these w'eirs were made, Bahawalpur 
would bo prepared to pay a portion of tlio cost f — 
As represented by me, yes. I think, too, the Nawab 
is fully persuaded of the benefit that would be de- 
rived. 

64. Q. Is there a sufficient sum likely to becoino 
available to spend on large w eirs of t his descript ion P 
— I think we could have 40 lakhs of rupees ready in 
eight years’ time The question won’t, arise before 
then. 

66. Q. Where w r ould the colonists come from P— They 
would pour iu from Ferozeporo and Patiala. 

66. Q. You have already British subjects there? — 
Yes, as far ns this canal extends, it is entirely popu- 
lated by Ferozeporo data. I got them in 1871-73. 
They settled on the condition that this canal would 
bo made. The land is iioav pretty well irrigated. 
They will not ordinarily settle m the valley. Tn re- 
cent years immigration lias been checked by the late 
Nawab’s sporting proclivities ; a Jut does not tare 
about being dragged out for three or four days «for 
driving game. 

67. Q. And, generally speaking, there is no difficulty 
in attracting men from British territory P— No diffi- 
culty. 

68. Q. 1 understand you advanced about- nine 
lakhs of rupees tulcari ? — We advanced Tts. 8,84,309, 
which have been given out without interest. All this 
has been done in tho last tw’o years, 1900-01. 

69. Q. In time, according to your plan, no loss 
will be incurred as regards payment? — 1 don’t see 
how loss can be incurred if tho well is made. The 
money is advanced by degroes. The money is put 
into the soil, and there is tho man’s boldine. 

60. Q. You advance the money without interest 
chiefly owing to prejudice against interest? Yes, for 
uo other reason. 


61. Q. You made a calculation as to what loss 
would be incurred by the State through not 
taking interest? — My calculation is attachea to . my 
memorandum. I make out that the State gains 20 
per cent, even without taking interost. 

62. Q. And the State gets, on the expiiy of the 
poriod of exemption, twenty rupees a year P — An 
average of twenty rupees a year. 

63. Q. In the case of boring tools, are they only 
used in finding the stratum of water or do they assist 
in the actual excavation of the W'ell ? — No. They only 
have a diameter of two to throe inches. Thoy are 
screwed in, and if they bring up bitter water or meet 
hdn (hard pan), the place is abandoned. 

64. Q. Tho hdn you speak 'about, in your memoran- 
dum is often six or eight feet thick. .Is it ever broken 
through to see what is below P — I .don’t know. I see 
scores of wells abandoned. 

66. (?. But would not this hdn bo an excellent found- 
ation for the well? — No. It is too near the surface. 

6(3. Q. My idea is to break through the hdn ; would 
it not he a great assistance; is it not worth trying? 
Would it not give sufficient water from below*? — I 
daresay. Ileonan at groat cost and immense difficulty 
broke through two or three to get pure, water. With- 
out that wo were plagued with* scurvy owing to the 
salts in the shallow wells.* • ... 

67. Q. (Mr. lbhetson .) — Why do you think District 
Board will not manage canals? — The composition-. of 
I lie Board. The Board that manages the canals should 
ho composed of men wlio are vitally concerned. 

68. Q. You have no hope of management by Dis- 
iriet Boards? — No. 

69. Q. O no result of a canal being taken over by 
Government Avould ho that the co-operative labour 
system would he abandoned and a rate would be 
charged to cover the cost. That would be very un- 
acceptable to Iho people? — No, T am not sure that it 
would. I think they would prefer to pay the value 
in Ferozeporo, but ulictlior it would finally suit them, 

I don’t know. At present any one w r ho does not wish 
to Avork pays the value of tho cubic contents of his 
share of clearance, and a contractor is always willing 
to take it- over. ’ • 

70. Q Tt would he a disadvantage on tho whole to 
give up Statute labour? — Yes, I think so. 

71. Q. You arc* very strong on tho point that canal 
irrigation should supplement well irrigation and .not 
supersede it? — Yes. It is tho well that supplements 
the canal; the rnhi cannot he trusted to the catial. 

72. Q . Are you referring to inundation oana-ls 
only?- Yes, T am not contemplating the great canals 
that cake off from the foot of the Himalayas. 

73. Q. You are referring to wells of which the 
depth of water would not he variable? — Yes; but all 
canal-fed Avells sink slightly when tho canal is dry. 

74. Q. You don’t wish it to bo applied to the Sir- 
hind and Jumna Canals? Hardly that; I think the 
restriction of canal Avater and the uso of wells to 
supplement canal irrigation is universally desirable, 
though on perennial canals tlie rabi is not actually 
dependent upon 'avoIIs. 

75. Q. You do Avish to include the Westorn Jumna 
Canal? — I include the whole. 

76. Q. With reference to what yo»u say in paragraph 
5 about well irrigation being supplemented — take the 
case of a canal of which tho flow is continuous. As 
has just been pointed out, in ordor to avoid the canal 
superseding wells, you would have two distinct areas — 
a canal area and a well area ? — No; that has been 
pointed out, but I do not agree — I think it perfectly 
possible to limit the number of canal waterings ana 
leave wells 'to do the rest. 

77. Q. Is it not a fact that on the introduction of 
a canal tho whole agricultural economy changes — for 
instance* big cattlo are required to work wells. Would 
not that creato a difficulty? — Yes; as regards the fact, 
not as regards the difficulty. The canal necessarily 
itself raises water level and renders the well easier 
to Avork. 

78. Q. You don’t think that difficulty will arise P — 
No. 

79. Q. Though you think the days of inundation 
irrigations are passed, you would still utilize flood 
water by inundation canals P — Certainly, till it could 
ho better utilized by scientific canals from weirs. 
In the construction of inundation canals the money 
is less well applied, it is better used up on arrange- 
ments which will give two hundred acres to the cusec. 
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80. Q . You propose to take away the wholo supply 
of the Sutlej at the beginning ana end of the season 
and utilize it higher upP — Yea. Of course, that is 
below Fazilka. 

81. Q. How about the people in the valley? No 
money can compensate them for the loss? — We have 
talked that over in B&hawalpur, and agree that they 
will be perfectly compensated by being given suffi- 
cient land on this new canal and money to build, 
while at the same time feeding the existing valley 
oanals as far ps possible. 

82. Q. You would move them upP — Yes. Of course, 
it would be a* complete revolution. 

83. Q. Have ycnl been able to make improvements 
in the tahavi procedure? — I think I have succeedod in 
making considerable improvements in Bahawalpur. 
We want no inquiry by the Revenue officials. 


84. Q. How do you manage to dispense with the 
Patwari and KanungoP— We take the particulars of 
the man’s holding out of the settlement file and ac- 
cept the lust entry recorded in the annual papers. 
I had great difficulty in obtaining this exemption, 
but I proved the advantage to the Durbar on the evi- 
dence of the men who paid large proportions of 
tuKftvi grants to the Tnhsil officials, and the Durbar 
agreed to tw?cept extracts (If the revenue records, 
and that the money should bo paid on the spot by 
the Kardars themselves. 

85. Q. A suggestion has been made that Govern- 
ment should make wells in private lands. Do you 
think the schome would workP — I cannot imagine it. 
If a man wanted the improvement, he would make it 
himself if takavi were rendered easy. I don’t think 
he would care about a State encumbrance on his 
land. The land would not bo his own any more. 


Mu. R. Sykes, Director of Land Records, Punjab. 

( Lahore , 29th October 1901.) 

STATEMENT I.— Showing number of wells and the average area of crops matured per well from 

1889-90 to 1899-1900. 


ITissar * 


ctohtak 


Gurgaon 




Number of wells in use. 

Area of crops 
mat. n rod by 
well 

irrigation, 
column 7 » f 
Statement 
VIII. 

% r 

Average area of orofi 

MATURED PER WELL IN 

District and year. 

Pakka , 
column 16 of 
Statement III. 

Kachchfti 
column 17 of 
Statement III. 

Total. 

Normal 

year 

1891*92. 

Famine 

year 

1699-1900. 


/1W90 .... 

661 

149 

813 

2,860 

j 


1890-91 .... 

629 

90 

719 

3,020 

... 



1891-92 .... 

586 

44 

430 

1,965 

3 

-«• 


1892 93 .... 

561 

31 

593 

1,073 

... 

... 


1893-91 .... 

518 

28 

576 

1,306 



/ 

• • \ 

1891-95 .... 

547 

35 

582 

1,298 


... 

1895-96 .... 

613 

117 

730 

5,108 

... 

• «« 


1896-97 .... 

823 

859 

1,182 

9,105 | 

... 


1897-98 .... 

8 26 

211 

1,067 

3,402 j 

... 


1898-99 .... 

847 

852 

1,199 

7,160 -J 

... 


1899-1900 

993 

431 

1,427 

8,980 1 

6 


Inoreaso or decrease as 
compared with 1889-90. 

♦ 329 

+ 285 

+ 614 

+ 6,120 1 

... 


/1889-90 .... 

1,702 

462 

2,161 

21,834 




1890-91 .... 

1,813 

£40 

2,383 

26,438 

... 

... 


1S91-92 .... 

1,831 

510 

2,344 

24,673 

11 

... 


1892-93 .... 

2,0-10 

75 

2,115 

19,672 


Ml 


1893-94* . . • 

2,082 

358 

2,440 

18,267 

... 

... 


1894-95 .... 

2,130 

416 

2,516 

14,593 



. J 
\ 

1S95-96 .... 

2,177 

551 

| 2,728 

23,067 


... 


1894-97 .... 

2,521 

2,644 

5,165 

35,435 

... 

Ml 


1897-98 .... 

2,555 

775 

| 3,830 

24,713 


III 


1898-99 .... 

2,626 

2,001 

4,627 

30,376 

... 

•M 


1899-1900 

2,770 

3,597 

6,367 

31,030 

... 

ft 


Increase or decrease as 
compared with 1889-90. 

4- 1,068 

+ 3,135 

+ 4,203 

+ 9,196 

... 

... 


1889-90 .... 

7,980 

2,188 

10,168 

78,734 

Ml 

... 


1890-91 .... 

8,087 

2,293 

10,330 

87,304 

... 

* 


1891-92 . 

8,185 

2,212 

10,347 

82,695 

8 

... 


1892-93 .... 

5,270 

2,230 

7,500 

74,280 

... 

... 


1893-94 .... 

8,216 

2,118 

10,334 

77,468 

... 

... 

/ 

• 

1891-95 .... 

8,241 

1,889 

10,130 

60,279 

... 

... 

1895-96 .... 

9,891 

8,048 

11,439 

83,241 

... 

... 


1896-97 .... 

8,555 

3.519 

12,074 

105,019 

... 

... 


1897-98 .... 

8,636 

2,675 

11,311 

83,103 

... 

... 


1898-99 .... 

8,782 

4,042 

12,824 

101,531 

... 

* 


1899-1900 

9,189 

7,918 

17,107 

113,019 

... 

7 


Increase or decrease as 
compared with 1889-90. 

+ 1,209 

+ 5,730 

+ 6,939 

+ 34,285 

... 

... 


Colonel 
L. J. ft. 
Grey . 


Mr. 11. 
Sykes. 


Vol. IV, 


o 
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INDIAN IRRIGATION COMMISSION: 


Mr. Jt. 
Byket. 


STATEMENT I.— Showing number of wells and the average area of crops matured per well from 

1889-90 to 1899-1900 — continued. 


Delhi 


Karnal 


Umballa 


ffangra 



Number of wells in use. 

Area of crops 
matured by I 

Average area or crops 
matured per well in 





well 







District and tear. 

Pukka, 

Knchehn , ! 


irrigation, 
column 7 of 

Normal 

Famine 


column 16 of 

column 17 of i 

Total. 


yoar 

1891-92. 

year 

1899-1900. 


Statement III. Statement Ili. 


III. 



I 

I 


A-_ A 



iw-nu .... 

6,487 ; 

840 

7,327 

75,910 


... 


1890*91 .... 

6,568 ! 

813 

7,376 

77,415 

... 


1891*02 .... 

8,039 ! 

j 

619 

8,658 

61,969 , 

' 7 

... 


1892-93 .... 

5,498 ! 

492 

5,990 

51,062 

... 

... 


1893*91 .... 

8,248 j 

523 

8,771 

53,877 


... 


1894-95 .... 

8,252 

462 

8,714 

19,031 


... 


1895-98 .... 

8,391 

639 

9,030 

69,394 

... 



1898-97 .... 

8,801 

1,702 

10,506 

110,287 

... 



1897-98 .... 

8,955 

877 

9,832 

80,425 ‘ 

• ... 

• M 


1898-99 .... 

9,213 

1,034 

10,217 

107,071 

... 

... 


1899-19.0 

9,516 

3,235 

12,781 

121,257 

‘ J 

Ml 

10 


Increase or decrease as 

+ 3,059 

* 2,395 

4 5,451 

+ 45,317 




compared with 1889 90. 




1889-90 .... 

7,916 

439 

8,355 

108,938 

... 

... 


1890-91 .... 

7,827 

353 

8,180 

90,786 

... 

... 


1891-92 .... 

8,604 

365 

8,969 

85,080 

9 

... 


1892-93 .... 

7,411 

107 

7,608 

74,411 

... 

... 


1893-94 .... 

9,259 

154 

9,413 

74,728 

... 

... 


1894-95 .... 

9,372 

146 

9,518 

26,515 



. ./ 





; 

\ 

1895-96 .... 

9,518 

210 

9,728 

93,808 

... 

... 


1896-97 .... 

9,922 

400 

10,322 

133,579 

... 

... 


1897-98 .... 

10,003 

281 

10,284 

104,458 

... 

... 


1898-4)9 .... 

10,244 

317 

10,561 

125,129 

... 

... 


1899-1900 

10,775 

784 

11,559 

158,662 

... 

14 


Jncroaso or docroaso as 

4 2,859 

*t* 345 

+ 3,204 

+ 49,721 




compared with 1889-90. 




/18S9-90 . 

2,101 • 

2,405 

4,506 

26,976 

... 

... 


1890-91 .... 

2.021 

2,072 

4,096 

20,607 

... 

... 


1891-92 .... 

2,143 

1,614 

3,787 

21,446 

6 

... 


1892-93 .... 

2,228 

1,507 

3,785 

16,568 

... 

... 


1893-94 .... 

2,304 

1,532 

3,836 

19,214 

i 

... 

i 

1894-95 .... 

2,374 

1,383 

3,757 

7,431 

i 

... 

/ 

’ * i 

1895-96 .... 

2,413 

2,107 

4,550 

19,036 

... 

... 


1896-97 .... 

2,726 

4,967 

7,693 

• 40,255 

... 

... 


1897-98 .... 

2,715 

2,641 

5,389 • 

25.626 


... 


1898-99 .... 

2,784 

2,417 

5,201 

28,107 

... 

... 


1899-1900 

3,229 

18,699 

16,928 • 

61,489 

... 

4 


Increase tr decrease as 

4 1,128 * 

+ 11,294 

4 12,422 

4 31,513 




compared with 1889-90. 





1889-90 .... 

... 

44 

44 

17 

.. 

... 


1890-91 .... 

... 

35 

35 

26 

... 

... 


1891-92 .... 

... 

... 

... 

23 

... 



1892-93 .... 

... 



... 


••• 


1893-94 .... 


... 


... 

... 

••• 


1894-95 .... 


... 


... 

... 


• ‘ i 

1895-96 .... 

4 

44 

48 



• •• 


1896-97 .... 

4 

49 

53 


... 

• •• 


1897-98 .... 

4 

51 

55 


... 

#»• 


1898-99 .... 

4 

51 

55 

... 

... 



1899-1900 

4 

78 

82 

... 

... 

•M 


Inorease or deoreaso as 

+ 4 

4 34 

438 

, 

i 

-17 




, compared with 1889-90. 







SELECTED EVIDENCE. 
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STATEMENT I.— Showing number of wells and the average area of crops matured per well from 

1889*90 tO 1899*1900 — amftnued 


Hoshiarpur 


Jullundur 


Ludhiana* 


Fcrozoporo 



Number of wells in use. 

Aroa of crops 
matured by 
well 

irrigation, 
column 7 1 f 
Statement 
VIII. 

Average area of crops 
matured per well in 

District and tear. 

. .. 

Pukka , 
column 16 of 
Statement 111. 

Kachcha , 
column 17 of 
Statement ill. 

Total. 

Normal 

year 

1891-92- 

Famine 

year 

1899 1900. 


1889-90 .... 

3,628 

7,360 

10,988 

41,679 | 

... 


‘1890-01 .... 

3,662 

6,738 

10,395 

35,896 j 

... 


1891-92 .... 

3,877 

7,363 

11,240 

37,347 

3 

... 


189203 .* 

4,045 

6,803 

10,848 

22,003 

... 

... 

• 

1893*94 .... 

4,116 

5,190 

9,306 

22,182 


... 

/ 

1894-95 .... 

4,776 

5,472 

10,218 

14,196 


... 

1895-96 .... 

4,919 

6,433 

11,352 

39,417 


... 


1896-97 .... 

5,077 

9,991 

15,068 

50,787 

... 

... 


1897-98 *. 

6,237 

8,078 

13,315 

41,860 


* 


1898-99 . 

5,402 

8,096 

13,49S 

44,985 

... 

... 


1899-1900 . " . 

5,691 

15,412 

21,103 

83,427 

... 



Inoroann or decreaso as 
oomparod with 1889*90. 

+ 2,063 

*♦ 8,052 

4 10,115 

4 41,748 

... 

... 


^1 880-90 .... 

22,715 

627 

23,342 

364,237 

... 

... 


1890-91 .... 

23,163 

715 

23,878 

346,974 

... 

... 


1891-92 .... 

23,78 s ? 

575 

24,363 

348,601 

14 

... 


1892-93 .... 

24,541 

612 

25,153 

326,858 

... 

... 


1893-94 .... 

24,703 

512 

25,215 

326,171 

... 

•M 

/ 

• # \ 

1894- 95 .... 

1895- 96 .... 

24,915 

25,107 

433 

472 

25,348 

25,579 

280 826 

375,009 

... 

•M 


1896-97 .... 

25, 

689 

26,176 

397,221 

... 

... 


1897-98 . 

26,010 

574 

26,584 

392,387 

... 

... 


1898-99 .... 

26,350 

580 

26,930 

388,316 

• 

... 


1899-1900 . . ' . 

26,807 

1,419 

28,316 

410,626 

... 

u 


Increase or doorcase as 
compared with 1889-90. 

+ 4,162 

+ 792 

+ 4,974 

4 46,389 

... 

I 


1889*90 .... 

8,288 

553. 

8.S41 j 

166,645 

... ... 


1890-91 .... 

8,448 

547 

8,995 

162,138 

i 


1891-92 .... 

8,539 

470 

9,009 i 

161,665 

18 

... 


1892-93 .... 

8,938 ' 

498 

9,436 

123,120 

j 


1893-94 *. 

9,058 

467 

9,: 45 

159,284 

1 

. .< 

1894-95 .... 

9,136 

485 

9,621 

; 109,261 


,1895-96 . 

9,201 

515 

9,716 

( 165,851 



1896-97 .... 

9,293 

538 

9,831 

183,512 

: 


1897-98 .... 

9,399 

547 

9,946 

174,415 



1898-99 .... 

9,672 

597 

10,269 

180,190 

••• ••• 


1899-1900 

9,924 

1,536 

11,460 

200,273 

17 


IncrOABO or decrease as 
oomparod with 1889-90. 

+ 1,636 

+ 983> 

4 2,619 

t* 33,628 

' 


'1889-90 .... 

5,275 

' 668 

5,943 

110,583 

! 

•>- 


1890 91 . 

5,631 

1 570 

6,201 

1 123,414 

i • 

i 


1891-92 . 

5,895 

! 577 

6,472 

130,054 

20 

... 


1892 93 .... 

5,951 

} 503 

6,454 

85,938 

! ••• 


1893-94 .... 

6,313 

| 406 

6,719 

; 97,184 

1 

j 

i 

i 

• • \ 

1894-95 .... 

5,452 

j 257 

5,700 

95,220 

1 

t ^ 

... 

1895-96 .... 

6,683 

1 386 

7,069 

139,959 

j 

! 


1806-97 .... 

7,118 

687 

7,805 

1 152,792 

j 

... 



1897-98 .... 

7,116 

675 

8,091 

' 146,906 

... ; ... 


1898-99 .... 

7,631 

| 697 

8,328 

! 149,574 

• 


1899-1900 

8,066 

i 1,252 

9,318 

j 188,570 

20 


Inoreaso or doorcase as 
compared with 1889-90. 

j + 2,791 

j 4 5*4 

+ 3,375 

+ 77,087 | 

i 


VoJ. IV. 


0 U 


Air . 1 *. 
Sykr.s. 



INDIAN IRRIGATION COMMISSION: 


Mr. R. 
tiykei. 


It 

STATEMENT I.— Showing number of wells and the average area of crops matured per well from 

1889-90 to 1899-1900- continued. 



Number of wells in use. 

Area of cr^ps , Average area of crops 
matured by j matured fkk well in 

District and year. 

i 

Ptikkn % Knrhrhn , 

colnmn 16 of ! column 17 of 
Statement III. Statement 111. 

1 

Total. 

irrigation, j 
column 7 of ; 
Statement j 
VI 11. 

Normal 

year 

1891-92. 

Famine 

year 

1899-1900. 


18WI-90 .... 

15,351 

4,925 

20,^76 , 

120,387 

... 

... 


If 90-01 .... 

IS, 151 

4,783 

19,944 ! 

124,226 

.» 

... 


1891-92 .... 

17.S00 

4,664 

22,464 

105,314 

5 

... 


1892-93 .... 

18,288 

4,723 

23,011 ; 

104,943 

• ••• 

••• 


1893-91 

18,491 

4,496 

22,994 I 

i 

102,015 

... ' 

•N 


1894-95 .... 

18,640 

3,914 

22,554 

110,538 

... 

Ml 

MoolUn • ( 

1895-96 . 

18,853 

3,901 

22,754 

130,731 

... 

AM 


1896-97 .... 

19,210 

3,772 

22,982 | 

138,678 

... 

. 


1897-98 .... 

19,470 

3,879 

23,319 | 

107,920 - 


... 


1898-99 .... 

19,721 

3,870 

23,591 | 

123,638 

... 

... 


1899-1900 

19,950 

4,194 

24,144 | 

‘ 181,361 

.. * ' 

3 


Increase or doorcase as 
notn pared with 1889-90. 

+ 4,599 

- 731 

+ 3,868 j 

| 

+ 60,974 

... 

... 


1889-90 .... 

13,433 

229 

13,662 ! 

272.003 

... 

... 


1890-91 .... 

13,677 

175 

13,852 | 

290,257 

... 

... 


1891-92 .... 

14,721 

1»'6 

14,887 

271,559 

18 

... 


1892 91 .... 

15,550 

1F9 

15,7 ->9 

282,638 

... 

Ml 


1893-94 .... 

15,819 

134 

15,953 

287,440 

... 

IM 

•Than# ( 

18.14-9 > .... 

15,922 

107 

16,029 ! 

266,064 

... 

... 

1895-96 .... 

15,912 

191 

16,103 | 

266,591 

... 

. 


1896 97 .... 

15,940 

283 

16,228 

256,024 

... 

... 


1897-9R . 

15,971 

372 

16,343 

269,846 

... 

... 


1808 9P . 

16,115 

284 

10.3.19 i 

242,519 

... 

• M 


1899-1900 

16,235 

452 

16,687 

195,553 

... 

12 


Increase or dcemiRO ns 
compared with 1889 90. 

+ 2,802 

+ 223 

■* 3,025 

- 77,450 


... 


1889-90 .... 

8,777 

1,420 

10J97 | 

179,819 


... 


1890-91 .... 

9,212 

1,063 

10,305 

209,799 

1 

... 


1891-92 .... 

10,056 

1,241 

11,297 1 

169,302 

15 

... 


1892-93 . 

9,591 

1,221 

10,812 j 

162,117 

... 

... 


1893-94 . 

10,256 

957 

11,212 j 

163,918 • 

... 

... 

Montgomery . / 

1891-95 . 

10.438 

978 

11,416 | 

149,585 

... 

... 

1895 96 . 

10,379 

1,170 

11,549 

170,673 

... 

... 


1896-97 .... 

10,8^8 

1,3:6 

12.244 

169,186 

... 



1897-98 .... 

10,822 

1,618 

12.410 

164,079 

... 

... 


1898-99 .... 

11,140 

1,404 

12,544 

213,363 

... 

... 


1899-1900 

11,156 

1,502 

12,658 

177,533 

... 

14 


Jneroaso or decroaso aR 
compared with U89-90 

+ 2,379 % 

+ 82 

+ 2,461 1 

| - 2,286 

... 

... 


1889-90 . 

12,686 

2,080 

14,766 

314, r 44 

... 

... 


1890-91 .... 

12,843 

1,738 

14,581 

327,396 

... 

.. 


1891-92 .... 

13,183 

2,140 

15,323 

279,868 

18 

... 


1892-93 .... 

13,338 

2,040 

15,378 

j 284,179 

... 

... 


1893-94 .... 

13,290 

2.268 

15,558 

j 284,452 

... 

... 

Lahore . ' 

1894-95 .... 

i 13,390 

2,040 

15,486 

j 278,617 

... 

... 

1895 96 ... 

13,746 

1,890 

15,036 

| 282,708 

... 

Ml 


1896-97 .... 

14,011 

2,143 

16,154 

! 272,532 


... 


1897-98 .... 

! 34.182 

2,368 

16,450 

j 308,638 

... 

... 


1898-99 .... 

' 14,447 

2,532 

16,079 

296,236 

... 

... 


1899*1900 

I 14,937 

2,341 

17,278 

271,707 

... 

16 


Increase or decrease as 
' compared with 1889-90. 

! + 2,251 

1 

+ 261 

+ 2,512 

— 42,637 

... 

•ft 
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STATEMENT I.— Showing number of wells and the average area of crops matured per well from 

1889-90 to 1 899- 1 900 — rout i nw d. 


Amritsar 


District and year. 


n 889-90 . 

* 

189V-91 . 

. 

.189i-92 . 


*1802*93 ! 


1893-91 . 


1891-95 . 


1895 96 . 


1896-97 . 


.1897-9* . 


1898-99 . 


1899-1900 


I Increase or decrease as 
l compared with 1889-90. 


IP 89- 90 . 
1890-91 . 
1 SOI -92 . 


Number of wells in use. 


Pnlika , 
column 16 of 
Statement III. 

Knrheha , j 
column 17 of ; 
Statement III. 

1 

Total. 

10,112 | 

415 i 

10,527 

10,225 

610 | 

10,835 

10,467 

441 * 

10,908 

10,558 

351 j 

10,909 

10,627 

370 | 

10,997 

10,100 

382 i 

i 

10,572 

10,952 

cc 

8 

11,350 

11,118 

435 j 

1 1,553 

11,267 

418 

11,685 

11,407 

301 

11,801 

11,731 

413 

12, in 

■f 1,619 

— 2 

+ 1,617 

i 

5,117 

3,229 

8,646 

r v u' 7 

2.850 

8,297 

5,556 

3.02S 

8,584 


Area of crops 
matured by 
well 

irrigation, 

• column 7 of 
i Statement 
| VIII. 


Average area of crops 

MATURED PER WELL IN 


Normal 

year 

1891-92. 


Famino 

year 

I 1699-1900. 


289,200 

i 

i 255,742 

: 260,382 

j 194,851 



208,272 

159,616 


266,455 | ... i 

292,680 | .. I 

276,173 1 ... | 

i i 

277,368 I ... j 

308,111 j ... j 25 

+ 18,005 I ... j 

139,912 I ... | ' ... 


113,237 

128,637 


i 

I 


15 



1892-93 . 

5,489 

3,077 

8,566 

77,228 

... j 

... 


1803-94 . 

5,599 

2,858 j 

8,457 

86,599 

i 

... , 

... 

Gurdaspore • \ 

1894-95 . 

5,627 

2.6(54 j 

8,201 

59,746 

... 

... 

1895*96 . 

5,704 

2,715 

8,419 

120,172 

... 

... 


1896-97 . 

5,8(i8 

3,378 

9,246 

141,435 

•• 

... 


1897-98 .... 

5,947 

3,333 

0,280 

136,703 

... I 

i 

... 


1 898-93 .... 

6,151 

3,547 

9,608 

121,590 . 

... 

... 


1890-1900 • 

6,022 

4,004 

10,026 

1 68, 5 l 0 

... 

15 


Inoroaso or doorcase as 
compared with 1889-90. 

+ 1,505 

+ 775 

+ 2,280 

+ 28,668 

... 

... 


1880-90 .... 

10,110 

2,028 

21,138 

504,471 

... 


1890-91 .... 

19, 34^ 

1,943 

21,201 

423,472 


... 


1S91-92 .... 

20,265 

1,960 

22,215 

464,674 

21 



1S92-93 .... 

| 

Cl 

1,790 

22,425 

414,125 

.. 

... 


1893-94 . . . 

20,853 

1,623 

22,076 

384,244 

... 

... 


1804-95 .... 

20,856 

1,536 

22,492 

356,273 

... 

... 

1 

Smlkot . • \ 

1S95-96 .... 

20,945 

1,520 

! 22,465 

434,033 1 



1896-97 .... 

21,313 

1,621 

j 22,934 

478,664 j 

• •• 


181)7-98 .... 

21,803 

1,657 

! 23,460 

518,895 

... 


1898-99 .... 

22.213 

j 1,836 

1 24,019 

459,004 1 



1809-1900 

23,133 

| 1,973 

1 25,106 

475,137 


19 


Increase or decrease aR 
compared with 1889-90. 

+ 3,723 

| - J»5 

j + 3,668 

4 29,334 

j 

l 


1889-00 . 

8,640 

1 562 

9,202 . 

211,831 

[ 

: 


1810-91 .... 

8,475 

i 351 

8,f26 

158,156 

i ••• 



1891-92 .... 

8,697 

309 

9,006 

182,327 

20 

... 


1892 93 . 

8,735 

; 280 * 

! 9,015 

209,117 

... 

... 


1893-94 .... 

8,719 

; 241 

! 8,960 

! 

173,786 

... 

... 


1894-95 .... 

8,750 

! 338 

! 9,088 

j 

175,207 

... 

... 

Gnjrat 

1895-96 .... 

8,783 

524 

| 9,307 

182,420 

... 

... 


1896-97 .... 

9,007 

506 

j 9,513 

j 

184,128 

... 

... 


1897-98 .... 

9,187 

609 

| 9,796 

208,342 

... 

... 


1F98-99 . 

9,297 

617 

9,914 

189,469 

... 

”• 


1899-1900 

9,897 

1,082 

j 10,979 

193,490 

... 

18 


Increase or decrease as 
oomparod with 1889-90. 

+ 1,257 

f 520 

j + 1,777 

1 

- 18,341 


... 


*Tr. B. 
Sykes, 
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INDIAN IRRIGATION COMMISSION: 


Mr. S. 

Sykes. 


STATEMENT I.— Showing number of wells and the average area of crops matured per well from 

1889-90 to 1899-1900 — continued . 


District and teak. 


Number of wells in use. 


r<il-k(t t j Kdchcha , 1 

column 16 of column 17 »>f 
•Statement II IJ Statement III. 1 


Area of crops I Average area of crops 


matured by 
woll 

irrigation, 
column 7 of 
Statemont 
VIII. 


MATURED PER WELL IN 

Normal Famine 

year year 

1&1-92. 1699-1900. 


Gujranwftla 


Shall pur 


Rawalpindi 


16811-90 . 

1690- 91 . 

1691- 92 . 

1692- 93 . 
1893-91 . 
1891-95 . 
1695-96 . 

1896- 97 . 

1897- 98 . 

1898- 99 . 

1899- 1900 


IncreoHO or docroaRO an 
o niparod with 1889 90. 


1 889-90 , 
1890 91 , 
1891-92 , 
1692-93 . 
1893-91 . 
1891-95 . 
1895-96 . 

1696- 97 . 

1697- 98 . 

1698- 99. . 
1899-1900 


liicrcnso or docmiRO as 
• oomparod with 1889-90. 


1889-90 

1690- 91 

1691- 92 , 
189 --93 , 
1893-94 
1894 95 

,1895-96 

1896- 97 . 

1897- 98 , 

1898- 90 . 

1899- 1900 


IncrouRO or docroaRC an 
i o« mparod with 1889-90. 


1889- 00 . 

1890- 91 . 
1691-02 . 
1812-93 . 
1803-91 . 

1894- 95 . 

1895- 96 , 
1806-97 . 

1897- 98 . 

1898- 99 . 

1899- 1000 


IncroaHO or decrease as 
oompored with 1689-90. 


12,149 

j 115 

, 12,264 

396,730 

12,127 

136 

1 12,263 

383,290 

12,239 

113 

12,352 

342,815 

12,304 

157 

12,461 

i 

358,336 

12,248 

02 

12,040 

357,946 

12,226 

| 132 

i 12,358 

358,034 

12,248 

1 

144 

12,302 

330,671 

12,28(5 

137 

; 12,423 

326,438 

12,383 

225 

12,608 

359,206 

12,473 

223 

12,698 

343, '47 8 

12,548 

269 

; 12,817 

287,624 

+ 399 

+ 154 

4 553 

— 109,116 

6,514 

357 

6,891 

171,159 

6,601 

312 

6,913 

186,679 

6,674 

273 

6,947 

150,848 

6,668 

197 

6,865 

172,086 

6,709 

144 

6,853 

174,430 

6,810 

116 

6,926 

172,847 

6,973 

156 

7,129 

165,209 

7,133 

191 

7,331 

]5S,417 

7,257 

180 

7,437 

177,720 

7,382 

212 

7,594 

160,512 

7,480 

279 

7,764 

145,849 

I 955 

-78 

b 877 

- 25,310 

4,520 

401 

4,921 

39,332 

4,615 

420 

5,035 

36,875 

4,599 

444 

5,043 

39,172 

4,576 

36) 

4,936 

40,393 

4,561 

297 ! 

4,858 

36,748 

1,532 

210 ' 

4,742 ’ j 

37.958 

4,577 

311 ; 

4,888 

3 5,469 

4,626 

326 

4,952 

37,428 

4,616 

311 ! 

4,927 

36,457 

4,633 

293 

4,923 

36,787 

4,740 

383 i 

5,123 

37,772 

+ 220 

1 

* >18 

+ 202 

— 1,5(50 

5,416 

923 | 

6,342 

30,866 

5,445 

970 1 

6,415 

37,806 

5,484 

972 | 

6,456 

39,371 

5,530 

845 

' 6,375 

40,634 

5,650 1 

825 ! 

6,475 

39,887 

00 

825 

6,533 

39,411 

5.701 , 

81K) ; 

6,591 

39,860 

5,910 1 

j 

829 

6,739 

43,068 

<*,081 j 

974 ! 

7,055 

46,094 

6,189 ! 

! 

866 

7,035 

44,634 

6,293 

896 

7,189 

45,043 

+ 877 

-30 j 

+ 847 

4- 6,177 
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STATEMENT 1.- Showing number of wells and the average area of crops matured per well from 

1889*90 to 1899*1900 — continued. 


Number of wei.lh in use. 


District and tear. 


Pakka , Kachclut, 

! column 16 of column IT of 


Total. 


Arojv of crops Avkbagb area or crops 
matured l»y . matured per weld in 
well - - - - 

irri Ration, 

I Column 7 < f 


N< rmal 

year 


Famine 

year 



Statement III. Statement IIT 

l 


vm. 

3891-92. 

' 189J-1900. 


1889-05 . 

219 

45 

> 264 

1,256 

i 

... 


1 800-01 . 

220 

Cl 

J 281 

1,124 

! 

i 

i 


.1891-92 . 

218 

52 

! 270 

1,1R1 

! 4 

! 

1 


189B-53 

214 

; 66 

280 

1,317 

, 



1893-91 . 

202 

65 

287 

1,268 

... 

... 


1894-65 . 

217 

I 64 

281 

1,325 

j 

.. 

Hazara 

1 

1895-96 . 

2L9 

! 70 

289 

1,368 

... 

... 


1896-97 . 

225 

72 

597 

1,589 

... 

9 

• as 


1897-88 . 

232 

70 

302 

1,599 

... 

... 


1898-99 . * . 

238 

! 77 

315 

1,558 

... 

... 


1899-1900 . * . 

252 

78 

330 

1,670 

... 

5 


Inoroaso or dccreaflo an 
compared with 1889-90. 

+ 33 

+ 33 

i 

+ 66 

+ 414 

... 

.... 


1889-90 . 

4,851 

5,179 

10,030 

82.595 

... 

... 


1890-91 . 

4,935 

5,241 

10,178 

81.526 

1 

i 

... 


1891-92 . 

4,991 

5,078 

10,069 

81,672 

8 

... 


1892-93 . 

5,564 

j 5,152 

10,716 

79,021 

... 

... 


1893-94 .... 

| 5,750 

1 4,823 

10,573 

80,849 

... 

... 


1894,-95 .... 

9,9 46* 

! 912 

10,858 

75,081 

... 

... 

Peshawar % 

1895-96 . 

9,910 

QO 

or. 

10,874 

71,713 

... 

... 


1896-97 .... 

10,065 

955 

11,020 

73,718 

... 

... 


1897-98 .... 

10,198 

950 

11,148 

77,050 

... 

... 


1898-99 . 

9,969 

| 1,000 

10,960 

77,043 

... 

... 


1899-1900 

10,235 

1 1,101 

11,336 

76,573 

... 

7 


IncroaBO or doerean© as 
compared with 1889-90. 

+ 5,384 

1 - 4,078 

+ 1,306 

- 6,022 

... 

... 


1889-90 . 

359 

! 205 

564 

1,873 

... 

... 


1890-91 .... 

367 

202 

569 

1,877 

... 

... 


1891-92 .... 

381 

193 

574 

1,874 | 

3 

... 


1892 93 . 

388 

1P2 

580 

1,930 1 

... 

... 


1893-94 .... 

361 

216 

577 

2,307 

... 

... 


1894,-95 . 

359 

208 

567 

2,003 

... 


Kohut . . • i 

1895-96 .... 

329 

397 

526 

1,752 

... 

its 


1896-97 .... 

341 

195 

536 

1,812 

... 



1897-98 .... 

369 

172 

541 

1,888 

... 

... 


1898-99 .... 

381 

178 

559 

1,719 

... 

... 


1899-1900 

386 

163 

549 

1,860 

- 

S 


Increase or decrease as 
oomparod with 1889*90. 

+ 27 

— 42 

-15 

-13 

• M 



1889-90 . 

528 

37 

575 

3,228 

ftte 

... 


1890-91 .... 

466 

34 

500 

. 8,153 

... 



1891-92 .... 

44 1 

29 

470 

3,632 

8 

... 


1892-93 .... 

450 

18 

468 

3,423 

... 

Ml 


1893-91 .... 

442 

20 

462 

3,640 

... 

448 

Bannn . . . 1 

1894-05 .... 

441 

17 

458 

3,498 

... 

... 

1895-96 .... 

477 

16 

493 

3,613 

... 

... 


1896-97 .... 

491 

14 

505 

3,828 

Ml 

... 


1897-98 .... 

470 

15 

494 

3,806 

... 

... 


1898-99 .... 

490 

19 

509 

3,729 

... 

*••• 


1899-1900 

541 

26 

567 

4,452 

... 

8 


Increase or decrease as 
compared with 1889-90. 

♦ 3 

-11 

-8 

♦ 1,224 

... 

... 


in wells due to corrections mode at settlement, chiefly in classification of jxi&fca and kachcha wells. 


Mr. R 
Sykes. 
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STATEMENT I— Showing number of wells and the average area of crops matured per well from 

1888-90 to 1899-1900 — concludf d. 



Number o y wells 

IN USK. 

Area af crops 
, matured by 
woll 

| irrigation, 

; column 7 of 
Statement 
VIII. 

’ Avkraob area of crops 

MATURED PER WELL IN 

D.'&TBiCT AND Y RAE, 

Pale kit, Kaththa , 

column 16 of colrmn 17 of 
; Statement III. Statement 111 

! Total. 

i 

! N. nnal 
your 
1891-92. 

j 

Famine 

1 year 

; 1699 1900. 


18F9-90 .... 

5,325 

841 

6,166 

j 92,F24 

... 



1690-91 . 

5,358 

884 

6,242 

102,201 


... 


1891-92 .... 

5,189 

892 

6,381 

j 107,038 

■ . 



1892-93 .... 

5,759 

810 

6,560 

104,461 

1 • 



1F93-94 .... 

5,891 

1 805 

6,696 

101,558 

... 

... 


1891-95 .... 

6,002 

1 

744 

6,746 

103.007 

... 

... 

Dera Ismail Khan . 

1895-96 .... 

6,206 

824 

7,030 

108,937 

... 

... 


1896-97 .... 

6,331 

833 

7,164 

110,128 

... 

... 


1897-98 .... 

6,41 G 

799 

7,215 

• 108,926 • 

.... 



1898-99 .... 

6,686 

790 

7,476 

107.001 

... 

... 


1899-1900 

0,908 

857 

7,765 

111,144 

’ 

14 


Ineroaso or decrease as 
compared with 1889*90. 

4 1,583 

! v 1C 

4 1,599 

4 18,320 

... 

... 


1889-90 .... 

7,204 

1,622 

8,^26 

48,574 

... 

... 


1890-91 .... 

7,431 

1,817 

9,248 

52,022 


M . 


1891-92 .... 

8,320 

1,509 

9,829 

49,391 

5 

... 


1892-93 .... 

8,763 

1,595 

10,358 

50,R71 

... 



1893-94 .... 

8,797 

1,475 

10,272 

56,934 

... 

... 

Dera Ghazi Khan . . 

1894-95 .... 

8,696 

1,435 

10,191 

42,270 

... 


1895-96 .... 

9,097 

1,85? 

10,954 

50,961 

... 

. 


1896-97 .... 

9,076 

2,059 

11,135 

49,005 

... 



1897-98 .... 

9,153 

1,844 

10,997 

41,472 




1898-99 .... 

9,293 

1,825 

11,118 

49,102 

... 

... 


1899-1900 

9,390 

2,071 

11,461 

47,297 

• 

... 

4 


Increase or doorcase aw 
compared with 1889 90. 

+ 2,186 

4 419 

4- 2,635 

— 1,277 1 




1889-90 .... 

12,213 

2,309 

34,552 

52,373 

... i 

... 


1890-91 .... 

12,407 

2,::65 

14,772 

59.467 




1891-92 .... 

13,501 

! 2,371 

15,872 

52,308 

3 

| - 


1892-93 .... 

13,885 

| 2,145 

16,030 

52,107 1 

| 

... | 

... 


1893-01 .... 

14,259 

| 1,744 

16,003 

54,603 


! 


1894-95 .... 

14,434 

1 1,818 

16,252 

52,460 

... 


Muzaffargarh . . 

1895-96 .... 

14,583 

1 

1,949 

16,532 

52,260 

... 

! 


1896-97 .... 

14,683 

2,035 

16,718 

50,004 

... 



1897-98 .... 

14,739 

2,076 

16,815 

48,409 

... 

... 


1898-99 .... 

14,757 

2,206 

16,963 

45,583 

... 

M. 


1899-1900 

15,024 

2,411 

17,435 

46,509 

... 

1 

3 


Incrcaso or doorcase ns 
\ compared with 1889-90. 

| 4- 2,781 ' 

4* 102 

4 2,883 

I - 5,864 

... 

... 


1889-90 .... 

219,940 

42,660 

262,600 

3,959,427 

... 

... 


1890-91 .... 

222,217 

40,716 

262,933 

3,822,323 

... 

... 


1891-92 .... 

232,644 

40,254 

272,898 

3,695,883 

14 

... 


1892-93 .... 

232,768 

38,156 

270,924 

3,428,768 

... 

... 


1893-94 .... 

243,377 

35,561 

278,338 

3,449,672 

... 

... 

Grand Total of the , 
Punjab. 

1894- 95 .... 

1895- 96 .... 

248,385 

258,137 

29,478 

34,143 

277,863 

2874580 

3,072.220 

3,780,789 

... 

... 


1896-97 .... 

258,852 

46,697 

305,549 

4,006,984 

... 

N> 


1897-98 .... 

262,358 

89,288 

801,646 

3,970,516 

... 

... 


1898-99 .... 

266,519 

42,357 

308,876 

3,956,902 

... 

... 


1899-1900 

274,851 

73,859 

348,710 

4,154,598 

... 

12 


Increase or decrease as 
compared with 1889-90. 

+ 54,911 

+ 31,199 

+ 80,110 

+ 195,171 

... 

... 


STATEMENT II.— Showing total area irrigated by wells, etc., and the average area irrigated per well 

from 1890-91 to 1899-190b. 8 ^ 


(Not printed.) 
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1. Q. (The President.) — You are Director af Land 
Revenue and Agriculture and all the statistics pass 
through your hands P — All statistics except those relat- 
ing to collection of revenue and the distribution of 
talcavt. 

2 . Q. So in the course of our wanderings if wo want 
Btatistics on any subject we should refer to you? — I 
shall be able to give them. The first statement at- 
tached to my memo, shows the number of wells and 
the average area of crops matured with the aid of 
well irrigation,, both pukka and kachcha. It is ba-sed 
on crop returns of chahi crops, irrespective of the 
permanent classification of soil areas. The figures 
shown in this stiitornent also include figures of double 
cropping. The second statement is headed “State- 
ment showing the* total area irrigated by wells, 
etc., and tho average Area irrigated per well from 
1890-91 to 1899-1900*” This statement is based on the 
returns regarding land permanently classified as noil 
land; and t lib figures actually shown give the soil 
area out of such permanent veil area, on which ma- 
tured crops were actually grown in each year, whether 
actually well irrigated or not. in a particular harvest, 
and ^vithnut taking double cropping into account. 

. Tho*sojl classification of land, xoughly speaking, is 
revised quadrennially.. It is intended to show tho 
permanent conditions* under which agriculture l- 
carried on. ‘And as kachcha veils are generally only 
of a temporary character, t.lio statistics in this return 
cnnno.t be* relied on to take account of kachcha well 
irrigation. On the whole, therefore, I venture to 
think that the first statement will bo found to bo of 
more value than this one. 

The third statement is headed “ Area of crops har- 
vested per 1,000 of population.” The population v ns 
taken from the returns of rural- population at the 
recent census. 

The fourth statement shows the number of masonry 
wells newly made and the number fallen m and disused 
during tho last ton years. The first statement show- 
ing the area of crojis harvested (including do-fash) 
will give information which is more useful. Tho 
last statement shows the number wf new wells made 
and the number fallen in and disused during the past 
ton yoars. 

3. Q. (Mr. Wilson .) — Will you explain, please, 
how we worked up the statistics? There are tvo 
kinds of failed crops - one is when tho crops wit her 
entirely, that is, regarded as khardha , then there is 
an estimate of the khardha when a good deal below 
tho average. The pafwari estimate what flue khardha 
should be, and makes an area reduction according 
to his estimate. 

4. Q. Is he a judge? Ho is the judge, hut his work 
is supervised. 

5. Q. (The President As a matter of fact, is there 
a large reduction made on account, of khardha? Yes, 
in some years. 

0. Q. (Mr. Wilson .) — In column 2 - pakka wells. 
Does this mean wells actually used in thnJfc year? — 
It means wells in working order m that year whether 
actually used or n'ot. ' 

7. Q. Does it include those that were not used in 
that particular yc^r?- Yes. 

8. Q. Is not the number of wells shown as actually 
in use in a particular year too large? — Yes, 1 think 
so, because it includes many veils in the irrigating 
area not used, because land is irrigated by the canal. 

9. Q. Can you say how many well’s are used in a 
jear and how many are nof ? — T should have to call 
for that. The average area irrigated by kathcha wells 
is not more* than one acre. 

10. Q. In the ease of Kachcha wells, does the figure 
include kachcha wells not used for that year? — Yes. 

11. Q ' I understand that during the last 11 years 
the number of pakka wells in tho Punjab has increased 
by 51,411 ? — Yes. 

12. Q. And the number of kachcha wells by 31,000 P 
— The number of kachcha wells fluctuates yoar by 
year. 

13. Q. If you examine these figures, you will see 
that tho number of kachcha wells except last year 
has not increased at all. Only ’this year (a dry yoar) 
have they increased? — Yes. 

14. Q. In the ease of pakka wells there has been 
a steady increoso all through P — Yes. 

15. Q. What do you estimate the average cost of 
a well in the Punjab?— T have not made that estimate. 

16. Q. I estimate Rs. 300?— Thai would be a fair 
estimate. 

Vol. JV, 


17. Q. Then you give tho average area cropped in 
two years 1891-92 and 1899-1900. Why those two 
years? — I close 1891-92 because the cropped area 
was a normal one looking at tho figures for the period 
of ten years; and 1899-1900 because it v as a famine 
year. 

[Mr. Sykes explained this point from a diagram 
in the Revenue Report.] 

18. Q. According to tho total average for the wliolo 
of the Punjab, the average area per well was 14 acres? 
— Last year only 12 acres. 

19. Q. How is the decrease accounted for? — By the 
number of kachcha wells. 

20. <?. Apart from the kachcha wells, do you expose 
an ordinary pakka well to irrigate more or loss than 
the average in a famine year ? — To irrigate more in 
a famine year. 

21. Q. Take, for instance, the Jhang district, in 
which there are no kachcha wells — 12 years is the 
average ngninst 18 for a normal year. In the rasp 
of Delhi, tho area went up from 7 to 10. Tn the 
ease of Karnal district, the nvorago area for a nor- 
mal year is 9 acres in a dry year 14 acro^?— ^Ordi- 
narily speaking, in a dry year ft pakka well is worked 
to the utmost and there is a tendency to spread wiell 
irrigation over a largo area instead of confining it 
to valuable crops such as sugarcane and tobacco. 
The decrease of the average of a drv year in Jhang 
district is, I expect, due to the fact that the well area 
in that district is rhieflv confined to the river circle, 
and the water level sinks in a dry year, so that the wells’ 
are not capable of irrigating to the same extent m 
in a year of good sailah. Tn Delhi and TCarnal the 
average in the normal year in 1891-92 was large- ■ 
a fact- which may have been due to some change in 
statistics in that year We have not separate stn,- 
ti'sties for kachcha' wells, and the averages are there- 
fore affected by tho very large increase in the number 
of Vac chhtt wells in use in a drv year; the area irri- 
gated by :x kachcha well is usually less than one acre. 

22. Q. There has been during the past 11 Years • n 
increase of pakka wells in every district- in file 
Punjab ,f> T think so. 

23. 0 • (Mr Ihhcfmn.) — Apparently from these 
figures there is a large general increase in the number 
of pakka wells in the Punjab Do you think wo 
should do anything to stimulate this increase 7 I 
think so. 

21 Q . What do you suggest ? — Wo have made an 
inquiry as to where kachcha wells might he made. I 
am inclined to think an overseer might he nnpointel 
to advise whether .a locality is favourable for con- 
struction of pakka wells. • 

53. Q. A Public Works overseer p — Yes. As re- 
gards taknvi , T should prefer to reduce tho limit of 
the period of protective lease and, instead of that, 
do away n it h interest on taknvi loans to private 
owners. 

26. Q. Would you reduce the period of exemption? 
- I should reduce the period of exemption. 

27. Q. Not the period of repayment of loan ? — No; 
I don’t think so. 

28. Q (The President A- Twenty years is tho period 

of repayment of loan? Yes, that is the usual period 
1 ttouhi have a register instead of tho formal bonds. 
I inclined to advise that on well-irrigated land 

which is also irrigated by canals tho occupier’s rate 
should be reduced. 

29. Q. (Mr Jbbrtsnn )- What would he tho object 
of reducing the occupier’s rate ? — I think it is not fair 
to charge the full rate. A man who employs labour 
an^ keeps well-bullocks has much more expense in 
cult ivatfrm. 

30. Q. Would not that mean that a man would use 
well-water for half a day and canal water for the rest 
of the season ? -There would lie danger from that. 

31. Q. In that ease it would bo a direct encourage- 
ment to use canal water in part of tho year when 
least needed ? — T 11 a country which is irrigated by a 
canal the subsoil water is raised and many more wells 
can bo constructed in that area at less cost than be- 
fore. 

32. Q. I understand your point to be to charge rates 
that would encourage men to use wells and not use 
canal water? — To encourage men to use wells. 

33. Q. (The President.) — You think if the diffi- 
culties attending the granting of the taknvi advance 
procedure wore made easier the advances would le 
more freely taken advantage of ?— Yes; 1 think yie 
object in making the procedure easier would be to 
stimulate tho Deputy Commissioners in improving 


Mr. R. 
Sykes . 
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the advantage of these advance on the people. 
Mr. Mork said ho would go about with rupees himnelf. 
The Accountant-General would not, however, like 
that. 

34. 0 • If wo could amend the tenancy laws to give 
more protect i/m to tenants to spend capital — that 
would encourage them ?—No; I think not. The land- 
lords would he* deterred more than .anything. 

35. Q. It would do more harm than good P - I think 
so. 

30. Q. What do you think of the scheme of Gov- 
ernment constructing wells at its own cost recouping 
itself by a rateP Do you think the scheme is likely 
to succeed - No. 

37. Q. Why ? — T think the revenue arrangements 
would he very <*oni plicated for one thing. 


Mr. L. T.ayilm?, Assistant Secretary to the 

{Lahore, 29 th 


38. Q. Do you think Government would do it as 
cheaply ?— No. The expenditure would ho consider- 
ably greater. There would he friction between land- 
lords and tenants. I am decidedly against it. 

39. Q. (Mr. Rajaratna.)— Do you assess on the area 
of matured crops P — If there is a 10-acre field and we 
see that 'obe crop is perhaps a four-anna crop, then 
we take five and not ten areas as the cropped nroa. 

40. 0- (Mr. Ibbetson .) — Allowance is made ■when it 
is below eight annas Y — Yes. 

41. Q. (Mr. llajaratna .) — The estimate is made by 
the pntvarix. File amount of Hiiporyisjion exercised is 
practically very little Yes, I am afraid it is. 

12. Q. How many wells • were constructed from 
State loans P — I have not the figures liore. 

43. Q. Ts the area of double-cropped land in- 
creasing ?— Yes. 
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1. Q. (The President )- You say in paragraph 4 of 
your noto “the existing rules provide for the grant 
of Land Improvement Loans and Agriculturists’ Loaim 
without interest or at a reduced interest in special 
cases.” These do not apply to takari advances; do 
they Yes, they do; our rules provide for the grant 
of such loans without interest. 

2. Q. Can the Local Government sanction broad- 
cast loans for the construction of wells without in- 
terest P — That, question has never come before me. 

3. Q. Wo hnvo heard of Pd, per cent, being the rule. 
You mention 4 per cent. Ts it optional with tin* 
Local Government to change the interest niul charge 
less P T wroto of the 1 per cent, rate in connection 
wdh loans to Municipalities, District Boards and 
Landholders only. But it is optional with the Local 
Governments to charge less than G\ per cent, on 
in km i advances in special eases. 

Jlfr. Wilson read to the Commission ilie rule hear- 
ing on the subject and remarked— that, means spe- 
cial rules in special <,ascs. 

4. Q. (The President .) — As a matter of fact, it. is 
not availed of in the case of advances for noils p ~ 
Not to any great extent. 

5. Q. (Mr. JTiqhnm „) — T T ndor your Provincial Con- 
tract the Proviuce gets Rs. 45,000 for expenditure on 
now provincial works Yes. 

G. Q. Ill addition they get the whole of the direct 
revenue on existing provincial wT»rks? — Not in addi- 
tion. The direct revenue has been assigned to us 
wholly; it is Bs. 35,000 in excess of the expenditure 
on maintaining the works; that IN. 45,000 is given as 
a grant for the construction of new works. 

7, Q. Practically you get the whole of the direct 
revenue assigned to you and pay working expenses 
and have IN. 45,000 for the construction of new 
works P — Yes. 

8. Q. But you cannot undertake any works at nllP 

— Wo ha\e m/c been able to spend the IN. 15,000 on 
now works because we have wanted the money for 
famine and plague purposes. 

0. Q. Have there been any applications for money? 

- T know 7 one scheme that has boon postponed for 
want of money; that is the ITazarkhani extension of 
the Kabul river canal. That would probably h«ivc 
been constructed if tlm TN. 45,000 had not been re- 
quired for famine and plague expenditure. 

10. Q. If you have money available that you don’t 
want for famine and plague purposes, there is nothing 
m the present arrangement to discourago the Local 
Government from allotting it ? No; I think not. 

11. Q. Whatever extra revenue they make in conse- 
quence, tlioir expenditure might expand in propor- 
tion? — Yes; and as in each fresh contract their allot- 
ment of revenue would bo not less than their expen- 
diture, they would recover the net revenue from their 
now canals. 

12. Q. The Government of India would always givo 
you a grant for your expenditure. They would not 
allow you the whole of tin* future revenue, but only 
as much as was required to cover expenditure? — Our 
oat* ign tun ut of revenue would be limited to the 
amo'unt of our expenditure, but it would not be less 


If therefore during the currency of each contract xyo 
utilized to the full .all 'oho revenues assigned to us, 
including all the fresh revenue derived from the 
canal works, we must necessarily in each fresh con- 
tract got the net revenue from those works. 

13. Q. With regard to the Western Jumna Canal, 
you won’t got the wholo of the receipts of the Rirsa 
Branch; but only as much as Government of India 
likes to givo? — I understand wo should get the whole 
of the receipts; the proposal of the Finance Com- 
mittee was that these specially provincialized vrorks 
should remain outside the contract. 

14. Q. If you get tho wholo of the receipts they 
will be outside tbe contract? — That is how T under- 
stand it. 

15. Q. Will it remain outside the contract.*; Yes, 
I understand that, to be the proposal of the Finance 
Committee. 

Id. Q. Supposing you lost, you cannot pay tho in- 
terest v — We should have to divert some of our reve- 
nue from the ordinary Provincial contract to cover tfio 
loss. 

17. Q. Aright it be for all time outside the con- 
tract ? — Yes. 

18. (). Tf they givo you revenue on one lioad and 
retain it under another, where is tho responsibility? 

— Those works are designed as productive works; w*e 
should upon a given number of years always make 
a profit out. of them; taking year by year the loss of 
one year would ho made good out of tho profit 'of 
another; but tlio result on a series of years would, T 
vhotild think, if the works fulfilled tho estimated ex- 
pectations of them, ’ certainly .be a gain. 

19. Q. Supposing the oii.mil was a losing business? 

— Then, presumably, wo should set about re-adjust- 
ing the accounts of the canal, wo should havo to re- 
duce the maintenance expenses. 

20. Q If you made a largo profit in five \eais 
would not time reduce the assignment? — T should not 
expect that to do so. I expect tho Government of 
India would call upon us to spend all the profits oil 
woiks of a similar kind. 

21. Q. (Mr. Ihbefson.) The profit made on the 
Provincial Loan accounts go'*s to tho Government of 
India, at the end of the contract unless tho Local 
Government, absorbs it? Yes, that would be so; but I 
should explain that there has not, on the contract, .as 
a whole, been any profit to tbe Local Government from 
the loan account; if you refer to tho last paragraph 
of my note, you will sen that the profit, has been as- 
signed to us for expenditure. 

22. Q. It is accounted for in the contract P — Yes. 

23. Q. During tho current contract you made 
IN. 49,000 ?- Yes. 

24. Q. As regards the Sirsa Branch, it is a Provin- 
cial work. Would the maintenance expen jos of the 
canal so provincialized include a charge on account 
of water delivered aft a point at which the branch 
tala s off from the main canal P — I do not know, but 
believe there would be no such charge. 

25. Q. As regards the management of the Sirsa 
Branch, is it kept separate and paid for separately? 

— I do not know. 
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26. y. {Mr. Wilson .) — JLt bus not been provin- 
cialized ? — No. Tlie engagement was that it migiit 
be provincialized after ten years of working; it nas 
been wonting tor ten years now. 

27. Q. With regard to what you said to Mr. 
Higham, the question is so important that 1 must usk 
you to look at paragraph 4 of the note on .Provincial 
works, wiiere you say it says ‘‘every such arruuge- 
ment the i? mance Committee contemplated would Du 
a separate and subsidiary one not part ot the regu- 
lar rrovincia^ coi/truci ; nrst because it is ob\ious 
that its duration muse be luted on special cunsidora- 
tions and may. or may not be the same as that ot 
the regular contract. ” Js not that an arrangement 
by wincu the imperial. Government provides muds 
and does not itsk lor interest during the 11011 -paying 
tune ot # a .work hind is .not that the period lor which 
the contract would bfc made:' — No, 1 do not undersea id 
it so. Iho .Provincial Government would have no 
hnancial interest in the canal during its construction; 
utter it had been working ten years it might become 
a .Provincial, work; the period for which Provincial 
would take it over a difierent period from the ten 
years spoken of with regard to construction. 

• 28 .*Qx Has not the Provincial Government some 
edneorn with tho nitojrost? — It would be added to the 
capital charge *lor which, provincial bccamo liable. 

29. y. The Provincial Government is concerned 
wit ii the .interest though it does not pay it?- -Yes. 

30. y. J understand that to avoid the difficulty 
which the Prowncial Government linds in paying in- 
terest on a work which is returning nothing lor a 
certain period an arrangement was made by wTnch the 
imperial Government would pay that interest, but lor 
that period the whole transaction would remain out- 
side the contract; at the end ot that period the ar- 
rangement would cease and it would then go into the 
Provincial contract, you think that wrong:' ^ cs. 

31. y. Jf it is as jou think, it is all we want" ! 
think bo. 

32. y. You Say that Government have gamed on 
the Provincial loan account Its. 49,000 a year be- 
sides paying 31 per cent. interest? — Yea. 

33. Q. You said that ultimately, at all events, the 
Its. 49,000 go to tlie Government of India:'- \es, be- 
cause in tlie contract it is appropriated lor other 
Provincial expenditure. 

31. y. It the rafco of interest were reduced from 0± 
to 4 per cent., tlie Its. 49,UU0 ^ouid disappear ? —It 
would be 31 per cent.; that is tlio interest wo now 
pay to the Government of India. 

33. y. Ultimately under the Provincial contract 
system would that loss bo mouried by the Provincial 
Government or tho Government ol India? — it would 
depend upon whether we surrendered the interest ol 
our own motion or by agreement with the Govern- 
ment of India. 1 should expect the loss to be made 
good to us in tho next contract. Thid gain is really 
a grunt to us to meet Provincial expenditure of a 
general kind. If >ve surrender the interest, wo prac- 
tically give up a grarit for general Provincial expen- 
diture ; in other w r ords, wo should have to bo sutisliod 
with a grant running below our expenditure to tho 
extent ot Us. 40J000. 

36. y. If tho Government of India agreed to iorogo 
the interest, there would bo no loss to the Provin- 
cial Government ? — Wo, there would bo no loss; 
the Government of India would presumably assign 


to us the same amount of revenue derived from some 
oilier source. 

37. y. X think the loss in the last ten years on 
non-payment oi loans comes to one per thousand P — 
1 have not made tlie calculation, but tho loss would 
be small. 

38. y. It would be quite insignificant P — Yes. 

3*J. y. if the Government oi India agreed that 
such loans might bo given nee oi interest, nuW T would 
that work us between the Imperial and Provincial 
Governments:' {Suppose the Government of India 
agreed that the Punjab Government ni'ghogive Us. 10 
luivlk> a year lor the c -instruction oi w ells iree of 
interest r it would not ulioct the uccouut between 
imperial and Provincial : — So much revenue aud 
expenditure would disappear from die Provincial 
accounts. 

40. y. Is it not tlie case that, during the famine, 
land ini pro veil lent loans were practically stopped 
throughout tlie Province P 1 cannot say. There has 
been no great reduction in tho grant oi loans since 
I80o-9J. 

41. y. You said that one scheme for a Provincial 
work had been held in abeyance for want of funds.? — 
Yes. 

42. y. Is it noc the ease that the Local Govern- 
ment was unable to advance Us. 18,000 for a survey 
in Dora Ismail Khan ? — Yes. The money lias been 
allotted in the current year, but as lar as 1 can judge 
the project would have been thrown out ior want of 
funds, it it had been brought forward earlier. 

43. y. Supposing at this moment .a scheme were 
worked out costing Us. 10 lakhs and promising a good 
return, could tlie Local Government advance tho 
money Y — No, they could not take it lip. 

41. y. Would it be difhcult to got such a grunt 
from tlie Government of India ?- -They would have to 
give us a loan or make tlie w r ork and then provin- 
cialize it. 

43. y. The Provincial Government ns not in u 
position to sturt by itself a lurgo scheme of that 
kind Y — .No. 

•JO. y. Nor even to undertake a largo survey Y — 
No, not an expensive survey. 

47. y. Are any District Boards likely to take up 
a scheme costing 1 lakh? — No District Board has 
money enough ior that. 

48. y. What lias been the hnancial rosult to Dis- 
trict Boards of such canals as they have taken charge 
of Y — The two District Boards that have constructed 
canals have made a profit — Peshawar of 20 per cent, 
on the Miclim-Doliizak branch oi the Kabul river 
canal and lvarnul of 14 to 1J per cent, on tho Sirsuti 
canal. 

4‘J. y. Were these canals constructed at the cost 
of the District Board Y — Yes, irom loans advanced 
by tho Government of India, tho Imperial Govern- 
ment. 

30. y. What interest do they pay Y — Four per 
cent. 

31. y. Would there bo any diliiculty in another 
District Board getting a loan in order to construct 
cauuJs Y — 1 believe not. We bad u’u diliiculty m se- 
curing these particular loans of Us. 94, (XX) to Karnal 
and Us. 25,000 to tho Peshawar Board. 


Mr. L. 
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1. y. {The President .) — You are Settlement Offi- 
cer of Muzaffargarh? — Yes. 

2. y. How r long have you been there ?- 3£ years. 

3. y. Have you had any famine troubles there ? — 
No, none. 

4. Q. Have you ever had any famino experience? — 
No. 

5. Q. You have a very largo area under inundation 
canals? — Yes. 

6. y. You say in your note “ the amount of clear- 
ance to bo done was decided by a committee of Sar- 
pandu s and the labour distributed over the irri- 
gators. 0 Do you think that system is practicable 

Vol. IV. 


now ?- No. I don’t think so; that is why I proposed 
that the system should be abolished and occupiers* 
rates substituted. 

7. y. You think the vhhn system would not work? 
1 think not; there are many difficulties; besides, tho 
system of charging a certain rate of statute labour 
on the irrigated area is not satisfactory. 

8. y. Besides that, do you think it does not work 
fairly as between the poor and rich? — Yes, there uro 
many abuses. 

9. y. 1 talk of some experience of Egypt. Eigh- 
teen years ago there was statute labour to the extent 
of 250,000 men employed for six months in the year, 
and there tho wdiolo work of clearance fell upon the 
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peasant proprietors. Was that the case here? — Ex- 
actly Vhe same tiling happened. The wealthy did not 
contribute ut all, and the burden fell on the poor. 

10. Q. As regards the management, do you tlunk 
there is not the same amount ot self-help among the 
agricultural classes as there was ? — 1 am inclined to 
think mere was never solt-help among the zamindars 
here; local oincers interested tnemselves in the irr ga- 
llon; tliey turned tne men out to see tne uuiuh 
cleared, and made them contribute towards any exten- 
sions that were necessary ; but lor the help of these 
local olheers, the zamindars would never have done 
much. 

11. Q. Inundation canals cease to run about Sep- 
tember' — Some cease to run about September; some 
go on to the beginning oi November; two canals are 
running ilow, and 1 expect they will go on through- 
out iho Winter. 

12. Q. Right on to the next Hoods!" — Yes. 

13. Q. Have these canals been dug to an extra 
depth!" — No, they used to run throughout tiie winter, 
even in past years. 

14. ty. The mbi cultivation is started with irriga- 
tion Y — Yes. 

15. Q. How do they manage after that? — The 
canals *run long enough lor the min lands to be 
ploughed up; alter that, they help the cultivation 
with wells. 

l(i. Q. Are there suiliciont wells to taki *ip irriga- 
tion that has been begun by canals? — Very nearly. 

17. Q. Wliut is about the depth of water below the 
suriaeo? — 5 to 30 ieet. 

18. Q. Not more than 30 feet? — No. 

10. Q. There are an immense number of wells? — 
Yes. 

20. Q. All pal.kuY- Most oi them are pukka. 

21. Q. (Mr. Wilson .)- — There are 10,0u0 pukka well* 
and 2,100 k ache ha wells m Muzuifargarh. How long 
do the*e wells last,— about 100 years? — 1 don’t think 
the average liie is more than 100 yeais. 

22. Q. (The Vn indent.) Deople must have valu- 
able oxen to work these wells? — No, tliey are not at 
all strong. 

23. Q. (Mi. lbbctson.) -Is the Dorsum wheel gen- 
erally used ? — Yes. 

21. Q. (The J'icsidciit ) -Would it be a good think 
for the country il those inundation canals were made 
perennial so as to take the place of the wells? — It 
w T ouid. 

25. Q. Would it extend cultivation? — To a very con- 
siderable extent. 

20. Q- You don’t think chat there are certain ad- 
vantages m wells? — 1 don’t think cultivation is 
possible in this tract without canal water. 1 don’t 
think many people would refuse to take canal water. 

27. Q. You have vory little rain? — 5 or 6 inches in 
the year. 

28. Q. Will it be a popular change if you abolish 
this statute labour and substitute for it occupiers’ pay- 
ment?- When 1 proposed this change, everybody 
seemed in favour oi it; but now that 1 have made it, 
many people don’t like it; my idea is that, on the 
wrholo, the substitution of occupiers’ rate for statute 
labour is much better for the people. 

2 ( J. Q. Is there dilhculty ubout getting the chhcr 
men to work ? —In some cases they don’t turn out to 
work; for example, during tho rabi ploughings and 
during the harvesting operations there is great 
difficulty. , 

30. Q. You would find it diflicult to got paid labour 
also at harvest time? — Yes. 

31. Q, Is the question of lioad-works at the ontranco 
of the canal a diflicult one? Is much money spent on 
training the river past these heads ? — No, a change 
is made wlioro there is an erosion. 

32. Q. Arc there any regulators at tho heads of the 
canals? — Not many. 

33. Q. If you have a regulator, you cannot change 

the head? — On the Indus wo have a system of side 

channels; most of these canals take off from these, 
which don’t change. 

84. Q. They don’t get silted up ?— Very rarely. 

85. 0- Are tho sand-hills an undesirable obstruction 
to irrigation? — Not as far as my district is concerned. 

# 36. Q- In Muzaffarparh you would welcome the 
tiind-JSagur Cunal? — Yes. 


37. Q. The effect would be to totally remodel thefts 
canals ." — Yes. 

38. Q. Supposisg there was no Siud-Sagar? — I have 
made my proposals in iny note. 1 would extend the 
Malian wuh (explained on map). 

39. Q. How much irrigation is there on that canal? 
—250,000 acres, of which one lakh would be quite oul- ‘ 
tivablc. 

40. Q . If that canal were made x would you want a 
weir across tho river ? — No. 

41. Q. Is it taken out of a creek ? — Yes. 

42. Q. Hus there been any proposal* made in this 
matter ?* Yes, a rough estimate. 

43. Q. Has this been surveyed for ?~— Yes, roughly. 
41. Q. .Ls the land vory i e rt lie P— Fairly so; indigo, 

wheat, and sugarcane uro grown. 

45. Q. Do they use manure P — They cannot do any- 
thing without manure; they require it for the rabi 
crops — ordinary cattle manure. 

40. Q. Without manure, they could not get a prop 
at all ?~\No, they got khurif crops without it, but tor 
mbi tliey require it, and for sugarcane. . 

47. Q. Is tho silt fertilising ? — Yes. 

48. Q. They don t require manner for the hhutif 
crops? — No, sorno of tho crops don’t require manure, 
neither rice nor indigef. 

49. Q. Which has the best silt, the Indus* or 
Clienub ?— -Tile Clieuab is much the better. 

50. Q. Do you think any improvements can be in- 
troduced in tho tukavi system to make it easier for a 
man to make wells ? — I think there are some improve- 
ments that can bo introduced. 

51. Q. What can you suggest? — That the full term 
allowed lor the repayment ot the loan should be uti- 
lized, it is not utilized now*. 

52. Q. The Deputy Commissioner does not give 
much time as Government allows hiiu to give .'- Ex- 
actly. 1 have examined the records, and hnd that m 
some tahsils the term n 7i years, in others, 11]. . 

53. Q. Does that depend on the personal opinion 
oi the Deputy Commissioner lor the timo being ? — I 
think so. 1 think we should give the lull x>onoU of 20 
years. 

51. Q. Do you happen to know what the feeling 
oi the Deputy Commissioners was, why they did not 
give a longer time ?--13ecausC the rules say that the 
loans should be repaid in as short a time as. possible; 
and J don’t think besides that the calculations are 
correctly made; a w'ell in the Thai oosts Its. 300, and 
does not irrigate more than 10 acres— 10 acres in the 
Thai cannot produce more than Rs. 80 worth ot crop.; 
or Rs. 20 in rent — to the landowner. Recovery in 
ill years would mean an annual payment of Rs. 21 
or more than the loan produces. Then again my 
second point is : — Under the rules, inquiries can be 
made by the Kanungo; all the inquiries should be 
made by the Tahsildar or Naib Talisildar unless the 
work is very heavy. 

55. Q. (Mr. lbbctson.)— Would that mean mucli 
delay Y — 1 don’t think it should, because in tho last 10 
years the largest amount of tukavi distributed ill 
my district, for example, was only Rs. 7,144. 

50. Q. Suppose there were many applications that 
might mean delay ? — Yes. 

57. Q. (The resident .) — ls there any complaint of 
the rate of interest — 0$ per cent.? — There is no 
complaint, but 1 bolieve it would bo a great in- 
ducement if the interest w T ere roduced. 

58. Q. Do you think there would bo a large increase 
in tho number of wells if greater facilities were given? 
— There would be a certain increase, but not very 
much ; they want it to supplement the labi cultivation, 
nett the lharif. If a perennial canal were mado, th^re 
w ould be no necessity for extension of w ell irrigation. 

59. Q. It would not do to make the Molianwah 
into a perennial canal? — 1 am afraid it would bo very 
difficult to build a weir there; it would be a good thing 
if it could be done. 

00. Q. We heard the opinion tho other day that 
the time of inundation canals lias come to an end; 
have you any opinion on the point ?--Tliat is not the 
case in Muzaffargarh; inundation canals have worked 
very well there. 

(51 . Q. Have you any other suggestions to make as 
regards the increase in the food-supply of your din- 
trict ?— None, except tho extension ol canals. 



SELECTED EVIDENCE. 


n 


62. Q. What about food for cattle; do you tlunk 
there is any way of extending the pasture ?- 1 tlunk 
we should roduce the pasture; we should bring land 
under cultivation, and have fodder crops instead of 
grass. 

63. Q. For sheep as well as for oxen l' — Sheep are 
fed on the leaves of trees and on shrubs. 

04. Q. 1 suppose fuel is very largely burned?— Yes. 

05. Q. Are there many trees m your district? - Any 
number. 

00. Q. 1 supposo they do burn manure ? — Yes, but 
ours is a very good tree-growing district. 

07. Q. (Mi. lbheUon.) —Still they bum manure? — 
Y os, m some placcjp 

08. Q. ( The President.) — What is the proportion of 
khanf to tabi cultivation? — It is half and half. 

00. Q. If the inundation canals were larger, would 
there be an Extension oi khanf ?— 1 think it would 
increase the khanf as much as the /a hi; the mbi is 
the crop the, people like most. 

70. Q. (Mr. Ibhctson.) Do they grow wheat?-- 
Yes, wheat is said to pay the bauia; indigo the reve- 
nue, mid cotton to clot lie tiie people. 

71. Q . (The President.)— An extension of inunda- 
tion Canals qould not be undertaken unless there v\ as 
also an extension of wells ? — Quite so; if the canals 
extend, tl\e. wells will increase. 

72. Q. Do you think it would be a good tiling lor 
the district if money were spout in extending these 
inundation canals ? — Yes. 

73. Q. It would require a large sum ? — I have put 
down the sum in my note. 

74. Q. You think an extension of 139,000 ucivs 
would be sufficient for the wants of the district ? — Yes, 
I think it would. 

75. Q. (Mr. ILiyliam .) — You say the area irrigated 
m tho last settlement was about 200,000 acrua v — Yes. 

70. Q . What was the revenue assessed on time? — 
Tho revenue credited to Government canals was 
Us. 2,27,000. 

TV. tj. Your area has now increased ? — Y es, to 

333,000 acres. 

78. Q. Has there been a corresponding increase in 
tho revenue?— No, because it is mostly hxed. 

79. Q. Do you know' what are the areas of fluctuat- 
ing assessment? — I could not say. 

80. Q. What is the incidence of chhei labour; how 
many men do you require ? — A little over two for an 
aero. 

81. Q. For how long ? — For one day, the work geos 
on for 90 days. 

82. Q. What do you line a mail if he is absent ? 
Eight annas; we value a man at 5 annas 4 pies per 
acre for labour ccss; the value of the chhcr labour js 
only 4 annas, and we lino him double. 

83. Q. When do clearances begin ? — About Novem- 
ber or December. 

81. Q . Wliat is tho land revenue per acre? — It 
varies from circle to circle; tho highest nahn rate is 
He. 1-11 an acre lind the lowest is He. 1-2. Tho in- 
cidence of chhcr on the Chenab Canals is higher than 
on tho Indus. 

85. Q. Why? — There is more work required on the 
Chenab Canals. 

86. Q. You mud that some canals run throughout 
the wdnter season ? — Yes, this year there are two. 

87. Q. Are there often more than two running ? — 1 
have not seen more. 

88. 0. When are the other canals open ?-- In April 
or May. 

89. Q. Is not a part of this district liable to floods 
that rum the crops?- — Only bet circles; tho whole dis- 
trict is protected by embankments, and the district 
can ho Hooded only when they give way. 

90. Q. In the Thai where the sand-hills are, what 
percentage of tho villages is regarded as cultivable ?- 
About 40 per cent, of the area. 

91. Q. Do you think you could irrigate 10 per cent, 
in the Thai vilages? — Yes; that is also tho opinion of 
the Executive Engineer. 

92. Q . To irrigate that amount, T suppose the whole 
area that is irrigable would have to bo crapped in ilm 
year; there would bo no fallow'? — Very little fallow. 

93. Q. It is as much un you can do to get 40 per 
cent, out of the villages? — Yes, with an inundation 
canal. 


94. Q. Do these sand-hills move about much? — No. 

95. Q. Have any facts boon noted about them ? — 
No observations have been made. 

90. Q. Wliat do the natives say? — They say that 
they remain in one place; most of them have trees 
growing on them. 

97 Q. Suppose these inundation canals are made 
perennial and the working of the wolls stopped by tho 
opening of the Smd-ftagar, do you \hink the effoct 
wouia ec bad; would there bo w ate*. -lagging ? — I am 
aliaid the water-logging would get worse. 

98. Q. Y'ou would put more water into the cunals in 
tho Hood season and nothing during 'die cold weather? 
— Yes. 

99. Q. Wliat would be the effect ? — It would not be 
very bad in the whole district, but in the low' parts 
the effect would be bad. 

1U0. Q. (The President.) 1 suppose you would pre- 
vent that by drainage? — \ r es; drainage might be a 
remedy; 1 have not .any plans about ut. 

101. Q. (Mr. llujham.) -You have groups of canals, 
have the people any voice m their management ?— Yes, 
they have committees, and they are consulted as re- 
gards clearance*. 

102. Q. Their functions aro simply to advise tho 
Executive Engineer or to make representations to 
lain ? — Yes. 

103. Q. (itt i . Wilson.) — You said you don’t think 
the people could manage the canals by themselves? — 
Y es. 

10 i. Q. You said before British rule the canals were 
more or less managed by the rulers of tho country r — 
Ye*. 

105. Q. When British rule lirst began, the people 
were allowed to do everything themselves? — Yes. 

106. Q. Wha'c was the result ?— Utter mismanage- 
ment. 

107. Q. They could not got on w r it limit official help? 

.No, that is why l lie Deputy Commissioner took tho 

canal management over. 

108. Q. What was the result of that? — The manage- 
ment was improved to some extent; the Tahsildar was 
put on the canals, but still thoro wero complaints; 
eventually representations were made to Government, 
and the management was made over to the Irrigation 
Department. 

109. Q. (Mr. lbbctsun.)— Who mado the represen- 
tations ?— The District authorities. 

110. Q. (Mi. Wilson.) -What was the result of 
management by the Irrigation Department? — Very 
satisfactory, you can see it in the increase ol cultiva- 
t ion. 

111. Q. You have made a calculation of the result 
to Government, lrom improvements m canals, in in- 
t reused land revenue during tho currency ol the settle- 
ment; you begin by taking as tho amount to be cre- 
dited to canals as Ks. 2,27,520; is it not the ease that 
Mr. O’Brien ovor-estnnateu the amount of canal irri- 
gation that was going on in the district ? — Possibly ; 
l cannot say for certain. 

112. C? Yes, it was very high. As regards thoso 
future schemes, you estimate that ’the extensions are 
to be assessed at Ri_\ 1-2 per acre; why is that?— That 
is about the rate that will be charged in the Sinawan 
Bet and the AJipur Chain Sailab Cnch* on extended 
canal irrigation. 

113. Q. Will the occupiers’ rate mean a saving to 
Government 1 have said tho occupiers’ rates would 
leave a margin. Occupiers’ rates are supposed to 
cover working expenses only, and wo have leit a small 
margin as canal irrigation. 

114. Q. On wliat grounds have you estimated occu- 
piers’ rates? — It was decided that, whenever the 
occupiers’ rate was introduced, it should bo sufficient 
to cover working expenses. 

115. Q. You have proposed different rates on the 
Indus and Chenab Canals?— Yes. 

116. Q. Why? -The silt of the Chenab is more 
fertilising; that ol tho Indus is poor; and at present 
tho incidence oil tho Chenab is far heavier than on 
the Indus. 

117. Q. You have proposed 'chat the more valuable 
crops should bear heavier rates ? — Yes. 

118. Q. Hitherto on each acre of crops there was 
a uniform rate? Yes. 

119. Q Are these rates that you propose equal to 
the rates charged elsewhere bn inundation canals in 
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the Punjab ? — They are lower thou iu Multan and 
Montgomery. 

120. Q. If Government makes a new canal or an 
extension ol an old one in a new country, should the 
new irrigation pay such low rates as this ? — Yes, on 
extensions, not on a new canal. 

121. Q. They might be charged higher occupiers’ 
rates ?•- Yes, but not so high a*» else »v here. 

122. Q. To your estimate of the credit to Govern- 
ment might well bo uddod enhanced occupiers’ rates Y 
--Yes. 

123. Q. And the improvement* promise more than 
you estimate here Y— Yes. 

121 Q. According to the statement here, in Mu* 
zuflurgurh in the last 10 years 3,6u0 new a ells have 
been made?'- No, these figures include o!J wells put 
into working order us well. 

120. Q. How many now wells were constructed in 
the last 10 years Y — Perhaps 2,000. 

120. Q. Wliat is the average cost of such wells Y — 
Ks. 250. 

127. Q. In the last 10 years the people of the dis- 
trict have spent its. 5,00,000 in the construction of 
new veil* r — Yes, roughly. 

128. Q. Has Government spent anything on the con- 
struction ol the wells ?— No. 

120. Q. What benefit will Government derive from 
tins."- About Ks. 0 per well. 

130. Q. So that Government will gam Its. 12,000 by 
the construction of those weiis in the lust 10 years Y - 
*es. 

131. Q. How much taka vi has been spent in the 
last 10 years? — Its. 27,4.15. 

132. Q, While the people have spoilt Its. 5 lakhs Y 
- Yes. 

1.J3. Q. You spoke about irrigation in the Thai by 
means ol canals uiuong the sanu-lnlis, do any canals 
irrigate such country now ? — Yes; nearly hall the 
Naliri Thai at fcunawan is so irrigated and inure than 
halt the Muzatturgarli Thai. 

134. Q. Is that country similar P — Yes. 

135. Q . Have you had any complaints about canal 
water failing through the canal* being chokod up by 
sand?' — Only one complaint m connection with a 
water-course. 

130. Q. You say manure is required in the Thai ; is 
not the indigo stalk good manure? — Yes; but they 
require other manure as well. 

137. Q. There are embankments to keep out floods Y 
-'—Yes; there are embankments on the Indus side and 
wherever necessary on the (Jhenab. 

13b. Q. Are they complete now? — Yes. 

139. Q. Do they often broach?— No, no great expen- 
diture is required to maintain them. 

140. Q. Has the ludus moved much in any direction 
in the last century as far as you know ? — It has 
moved west. 

141. Q. Over a large tract of country? — About 10 
miles in some parts ol the country; in some places it 
has gone to the east a few miles. 

142. Q. There has been some water-logging; has 
thero not already? — Yesj but it is very much better; 
there has been none tins year. 

143. CJ. What is that improvement due tu ? — Better 
management of tho cauals and w ant of rain. 

114. Q. It is not due to drainage ?— No. 

145. Q . Is it possible to remedy water-logging by 
drainage ?-— Y es ; but in the particular tract in which 
it occurred last it is almost impossible, because it is a 
hollow. 

146. Q. You spoke about a perennial canal taking 
the place of inundation canals; would that increase 
tho danger of water-logging in this low country? — 

I don’t think so. 

147. Q. Could not the perenuial canal be kept out 
of this low country, allowing it to be worked by inun- 
dation canals only ? — It would be difficult to w ork two 
sots of rates. 

148. Q. Do you consider it advisable to construct 
regulators ? — Yes. 

149. Q. Why? — For the better management of the 
canals, extension of cultivation, and larger income. 

150. Q. In what formP — In the form of the fluctuat- 
ing rate that w e propose to impose on the land ; at the 
expiry of the settlement, it will result in an increase 
qf land revenue. 


151. Q. There has been a great waste of labour in 
the construction of parallel water-courses ? — Yes, that 
is being remedied uxnv partly at the ooet of Govern- 
ment. 

152. Q. Have the water -courses got masonry out- 
lets? — Not yet; cney are being built; the arrange- 
ment is that Government should build masonry outlets 
lor the existing channels. 

153. Q. What would be the result? — Better control 
of the water, and its spread over a larger area. 

151. Q. A larger duty out of the water? — Yes, and 
higher income Horn occupiers’ rates. 

155. Q. Do you think that the expenditure incurred 
by Government on those water-courses, masonry out- 
let's, and regulators w T ill bring m a not increase of 
rovonuo up to 5 per cent, on .that outlay?,— I have no 
ligures, but 1 think it should be ‘from 4 to 5 per cent. 

156. Q. Why have those improvements not been 
made before?— They were not thought of. 

157. Q. ( Mi . ltajarulna ,)— With reference to what 

you said about the difficulty of working two sets of 
occupiers’ rates, what is the difficulty? — There is al- 
ways complication in accounts m working two sets of 
rates. • ‘ 

158. Q. I suppose the area under each canal will bo 
kuo\t r n ? — The chance of v error w ould bt* greater? 

159. Q. That can be prevented by supervision.? — 
Yes, perhaps so. 

160. Q. On w hut principle are enhanced occupiers’ 
rates charged on certain crops? --They arc more p.ofit- 
ubie. It is fair to charge higher rates on tlio better 
crops and lower rates on the less valuable; that is not 
the sole reason, nco takes a large quantity of wator. 
and so lias to pay more. 

161. Q. In making the settlement did you reserve 
power to impose enhanced water-rates when new irri- 
gation works are constructed? — 1 don’t think it is 
necessary; the occupiers’ rates can be revised every 5 
years. 

162. Q. During tlio currency of tho settlement no 
revision is made? — Fixed land revenue is not ; on- 
lianced during the currency of settlement. • 

103. (J. Arc occupiers’ rates not credited to the 
canal? — Yes, they are. 

104. Q. And ow lid's’ rates as well? — Yes. 

105. Q. Have you any separate land assessment in 
addition to occupiers 1 rates? — 1 have no owners jrates; 
lor waste land 1 have proposed a fluctuating water 
advantage rate. 

100. Q, Is the land assessment where new lands are 
brought under cultivation ulso credited to canal ? — 
Yes. 

107. Q. {Mr. Ibbctsun .) — 1 understand that you 
don’t consider Muzaffargarh to be liable to famine? — 
No. 

168. Q. About the chher system, 1 understand that 
w'ork begins in Dfepember and continues for tlireo 
months? There are three terms of one month each, 
but there are intervals between; it goes on to April. 

169. Q. With regard to the alteration from either to 
cess, why has it been necessary to change wliat seems 
the best tiling lor the people? — In the lirst place, tho 
distribution of the chhcr system was' very uneven; and, 
in tho second, the mohurnrs who worked the chhcis 
Were very difficult to control. 

170. Q. You are satisfied that it ib for the benefit 
of tho people to change the either to water cess ? — Yes. 

171. Q. You say in your note that wells, when in- 
dependent of canal irrigation, are m> protection 
against drought because you cannot w'ork them pro- 
fitably in a your of drought, wliy ? — They cannot irri- 
gate a sufficiently large area. 

172. Q. Why?-** The land in this district consists of 
a thin stratum of soil which does not hold water; if 
you don’t water the crops frequently, they dry up. 

173. Q. Do you mean that a well, to bo used profit- 
ably, must have rain or canal waiter to help ltP — Yee. 

174. Q. In years when there is no rain, I suppose it 
is doubly profitable in so far as it helps tlio people to 
withstand drought? — Yes. 

175. Q. What obstacle is there to their extension in 
the Thai?— It does not pay as well as before. 

176. Q . Do you think want of manure lias anything 
to do with it? — Yos. 

177. Q. Do you think that a man is prevented from 
making a well by fear of the wet assessment that will 
be put on after 20 years ? — No. 
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178. Q. Do you think the 20 years’ term is suffi- 
ciently liberal for exemption? — I think so. 

179. Q. That does not prevent extension ?— No. 

180. Q. As regards wells that supplement canal irri- 
gation, you propose measures which would lead to an 
extension of canal irrigation; will there be any diffi- 
culty in constructing the number of wells necessary to 
supplement that irrigation? — I don’t think there 
should be. 

181. Q. There ha$ been considerable canal extension 
in the past ; have wells kept pace with it ? — The canal- 
irrigated area lips, risen faster than the wolls. 

182. Q. Suppbsmg Government should adopt mea- 

sures to induce people to construct wells, would it 
materially assist th*e extension 'of well irrigation P- - 
Yes. , • ’ / . 

183. p. Do you fhink the GJ per cent, interest 
has prevented pooplo from making wells? No; 
people would have to pay much more to a bania. 

1 864-. p. When you say that you think more liberal 
offers of assistance might promote wolls, what are you 
reforming to? What inducements would yru offer, sup- 
posing yoii'hnd power to do what you liked?— T would 
rbduce*the interest to half what it is now and would 
mnKc it easier fqr people to get tulcavi than now; our 
main. difficulty has boon that during post two or three 
years there ha's boon no money to give; and T would 
rule that the revenue officer should settle the matter 
on* the spot and pay out the money while in camp. 

185. P. As regards the re-payment, the shorter that 
term the less is the total interest paid; is not tho 


short term often asked for by tho borrower P— Yes, 
people 1 ike to get rid of tho debt. I should besides 
like to rail tho attention of tho Deputy Commissioner 
to the suspension of these instalments; they are sel- 
dom given, and this works very hardly. 

18l>. p. You say that indigo is a valuable and ex- 
tensively grown crop'-'- Yes; but 1 am afraid that it 
will not bo valuable in future. 

187. p. ( The President.) — lias any reduction occur- 
red ? — Yes. 

188. P. On account of German competition? — Yes. 

i8f). p. (Mr. Ibbetsnn .) — Have you had any trouble 
about the supply not coming on in time? — Occasion- 
ally. 

190. P. Is indigo kept down l.y that uncertainty? 
— Yes, to some extent. 

191. P. Your scheme would remedy that? — Yes. 

192. P. Is there any difficulty in making wells ns 
to being siiro that you will find water; sometimes a 
man starts a well and has to givo it up?— Yes. 

193. p. Could any help be given him by tho yso of 
boring cools? — It has not been tried. 

194. p. Do you think it might help? — Yes. 

195. p. It has been proposed by responsible .people 
that Government should themselves construct wells 
w ith tho consent of tho owners in private lands and 
recover their money by a rate on tho irrigated area; 
do you think that scheme would work P— I don’t think 
the people would like it. 


Tho Honourable Mr. Sidney Pkeston, Chief Engineer and Secrefary to the Government, Punjab. 

( I, yo If p u r, Jnd No re m hr r 1001 .) 


il temo. of subjects on which iri i 

1. Will advocate the restriction of irrigation in 
tracts which already irrigate a very high percentage 
of the cultivable commanded area, or in which the 
spring water level is high, in order to provide water 
foritracts which at present receive no irrigation. 

2. Will present a special note, and plans to ex- 
emplify it on tho necessity for larger grants for the 
development and improvement of the inundation 
canals by tho construction of distributaries, stop 
dams, outlets, etc., so as to bring them into line with 

•tho perennial canal systems. 

3. Yfall advocate the entire management of the 
inundation* canals, including the measurement and 
assessments, being in the hands of this department 
so as to place its officers in immediate touch with tho 
zamindars. 


1. p. ( The President.)— You aro Chief Engineer of 
the Irrigation Department in tho Punjab?— Yes. 

2. p. How many years have you held your present. 
p 0R t?— I acted for Mr. Beresford /or seven months in 
1898 and have had permanent charge from February 
1900. 

3 p. Before that tirno you were acting ns Chief 
Engineer in the North-' Western Provinces?— Yes, for 
13 months. 

4. p. Before that where did you spend your ser- 
vice?— I ha vo served on all the perennial canals in 
the Punjab except Yho Western .Jumna Canal, but 
never on any of the inundation canals; \ know them 
academically, but have no practical knowledge of 
them. 

5. p. Have you had any practical famine relief 
under you P- -None whatever. The question of famine 
administration eamo up after the 1897 famine, and 
it was decided, with the concurrence of His Honour 
the Lieutenant-Governor, that it should bo under the 
Beads and Buildings Branch. In some eases wo give 
professional advice with reference to irrigation 
matters, but tho work is in tlieir charge. 

G. Q. A large number of labourers wero^ Rent up 
from Ilisisar to Jhelum, who did that?-- -That was 
done by us; Mr. J. N. Taylor did it under the orders 
of Mr. Field. 

7. p. Have you any reason to regret tho transfer 
of the famine administration to the Bonds and Build- 
ings Branch? — I think it is eminently right. I plume 
myself on having got rid Of the famine work, my 
reason being that during a famine irrigation men 
are hardest worked to make a reduced supply as 
far as possible, while the grants of the Buildings and 
Roads Branch being reduced sets the men free. 

8. 0 . Can you speak of the other Provinces?— No. 


es>< proposed to (jive evidence. 

4. Will bring to the notice of the Commission 
the necessity for constructing mop weirs on tho 
Sutlej, Chenah, and eventually the Inrtiw, so as to 
assure the early and lute hhonf waterings to tho 
inundation canals, which must gradually be affected 
as regards date of opening and closing by the witli- 
dinwal of water for the perennial canals. 

5. Will advocate the piovinoialixat ion of the canals, 
so that the province may have a direct pecuniary ad- 
vantage in its development. 

G. Will bo prepared to explain, amplify or he exa- 
mined on the notes already written and laid before 
the Commission on tho existing and proposed irriga- 
tion works. 


9. p. Tho only analogous one would bo tho North- 
Western Provinces?- Yes. 

10. p. You advocate “the restriction of irrigation 
in tracts which irrigate a very high percentage of the 
cultivable commanded area, or in wdiich tho spring 
level is high, in order to provide water for tracts 
which at present, receive no irrigation.” T under- 
stand that that practically has been done on some of 
your canals? — Yes, T don’t know* wdiethor I am at 
liberty to comment on a note by Mr. Wilson. 

(Mi. Wilson.)— T have no objection. 

(Witness.) The Bari Doab is rather an instance in 
point 1 first took up the question in 1898. Tt lias 
token three jours to « of the Revenue authorities to 
agree; there has been a very long controversy; I have 
all the papers bearing on it, anil if you wish thoi.i put 
m («mld do so. Tho difficulty has always been that 
the Revenue authorities say “you will upset our 
settlements.” I think they should revise them if 
necessary. Personally I was very glad to see the re- 
marks that Mr. Wilson lias made in Ins note. I think 
it shows a tendency on the part of tho Revenue offi- 
cers to niter tho procedure hitherto observed in the 
case of tlio Western Jumna and Bari Doab Canals. In 
his last paragraph Mr. Wilson advocates practically 
w hat T do. 

11. P. (The, President.)— What does ho advocate? 

He says that “where tho rainfall is good or the 

underground water level sufficiently near tho surface 
to make irrigation from wells practicable, canal 
water in the w inter season should gradually be re* 
fused.” That is — ho advocates tho withdrawal of 
water from one tract that is highly irrigated, as in 
tho case of tho Bari Doab Canal, or where the spring 
level is hi^h. This is what I have boon advocating 
for somo time. 
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12. Q. On the Western Jnmna Canal it has been 
done largely ? — Yes; there was a great discussion 
when Colonel Jacob tried to carry 'out the extensions. 
He was eager to push the Western Jumna Canal into 
firhtak, llissar and Sirsa. Sir Denis Fitzpatrick 
said we had obligations to the Delhi cultivators who 
hail a prior claim to the water, and we must show 
that they would not lose; finally, Colonel Jacob showed 
Hi at the Delhi people would not lose, and I think 
that ho has been justified in the result. On his 
strong recommendation very considerable extensions 
were mode. riz. t tho Nardak, Dniwani, Bhalot and 
Potwa llajbahaa. I would now myself like to con- 
tinue that policy and push on the Western Jumna 
Canal. The canal has raised the spring level in tho 
last 50 or 00 years and they can now work wells 
easily; my idea is that wo should make them take to 
wells, revising the settlement if necessary; and that 
wo should push on to Ifissar, Rohtak and to those 
parts where the wells are very deep and which are 
no doubt the most unprotected part of the Punjab. 
Just referring to Mr. WilsonV memorandum might 
f bring it up to flute in one particular. In the first 
paragraph ho gives the irrigation figures for 1899- 
1900; tho area irrigated by State canals in 1900-01 
was (1,000,550 acres, that is, nearly 50 per cent, mors 
than tho previous year. 

13. y. Are inundation canals not included in State 
canals ?- Yes t they are. 

14. Q . In reducing fhe irrigation would you do it 
by reducing the sizo of the outlets?— No: wo should 
do it by lengthening tho tat tin or periods of total 
closure. 


15. Q. With regard to what you say in your note 
as to tho development and improvement of tho inun- 
dation canals, I think this is the most important sub- 
ject wo shall ha vo in the Punjab — That is practi- 
cally the question on which Mr. Brodie gave evidonce. 
T should like to put in fheso maps which show tho 
hideous system of a at ?r*conrsos that at prosout exists, 

10. Q. Of course what yon propose entails a largo 
expenditure of money- apart from the question of 
improvement of canals and hotter protection against 
famine; would these improvements he reproductive ? 
—I think tho probability is that they will he; T should 
of course he sorry to give any guarantee. 

17. Q. You don’t think there is any chance of their 
being hopelessly the reverse v No, there is no chance 
of that. 

18 Q. Ts it desirable to keep up a distinction be- 
tween tho grants given fo those large inundation 
canals and those given for perennial canals?— It is 
not maintained ns a matter of fact. Wo havo two 
inundation canals the Lower Soling and 1 ara and 
the Kidhnai which wore made as productive public 


works. 


19 Q. There is no distinct ion so long as a work h 
productive, whether f he work is inundation or peren- 
nial ?— No. These two are eminently productive 
work*. 

20. Q . You make a reference to certain canals on 
which comparatively small aums have boon spent and 
which havo gradually been extended for n number of 
years?- Yes, we want money to improve them, hut it 
docs not mutter whore it conies from. J would treat 
them liberally, and even if they are not productive, 
T would put’ them on an efficient footing as protec- 
tive works. 


21. 0 . Your paragraph 3 raises a thorny question 
nch is not, T think, within our reference, I under- 
und YOU to consider that the management of these 
mutation canals should be under tbe Irrigation De- 
triment. as much as tho management of tho L hen A b 
uial ? -Yes, and my reason is that at present oil tin 
imitation canals we are not in touch with the culti- 
itors; if we were, we could no more to increase irri- 
,tion. If there is no objection, I should like to hand 
this note bv Sir Diehard Strachey, dated 1807 ; 1 
•ought it to put in if the Commission will accept it. 
22 0 Now we cone to paragraph 4; you advocate 
o construction of more weirs?— Speaking generally 
rtt whole question has been worked out; there has 
ten a good deni said, particiilnrlv by the Revenue 
Rcers that the withdrawal of this water for our 
•rennial canals would affect tho smjah at the time 
opening and closing the inundation canals. it 
list in fact do so. In noting on the Bahawnlpur 
stem of canals, I tried to show that the probability 
that we might affect tho opening of those canals 
ten (lavs at each end. I think it is possible, 
ink the cure for that is the heading up of low sup- 
ies in order to give early and late waterings. ! 
ink it would ho a mistake to give perennial irriga- 


tion to these canals. Constant, canal irrigation is in- 
jurious to khadir lands. If they get their waterings 
early, so as to be able to sow the kharif and late in the 
summer to mature it and put the raid into the ground, 
they should depend then entirely on wells or rain 
to maturo tho latter crop. My view is, taking the 
Sutlej, that we might put a weir at Hobraon^ and 
another at Fazilka, above which it would ‘be quite 
possible to construct the Pak Pattan inundation ca- 
nal ; another weir might be put in at Adamwahan. 
It lias not boon forked out, but I believe it would pay 
t'cf make these weirs from loan funds! The cultiva- 
tors could pay higher rates when their supplv was 
made more certain. If we gave them* water for hhari / 
and iabi % they should pay a highef rato than they pay 
on inundation canals. 

23. Q. Would you try so to erect, your weirs that 
there should be a canal system ’on both sides (refer- 
ring to map)? — Yks, that is a sine qua non . 

21. Q. The SobraWn weir would not do for Bahawal- 
pur?— No. (Explained on map.) T would not give 
any of these lands water in the §ahi. The Khamvah 
('anal worked during the whole of the cold weather, 
but. I think it is n mistake to let inundation canals 
run in the cold weather. What T have said’ as regante 
the Ru'clej would apply also to the Chonab. (Explained 
on map.) 

25. Q. Havo you considered the navigation rights 
on these rivers? — Wo have not provided for them. I 
have referred to this matter in a recent letter to 
(lovernment. Tt u-as really an oversight that no 
provision was made m tho estimate for the Lower 
Bari Donb Canal for a lock in connection with tho 
weir. As a mattor of fact, wo have not provided 
locks for any weirs except in connection with, tho 
Sidlinai Canal ; if considered necessary, an addition of 
five lakhs to the Lower Bari Doab Canal estimate 
would more than do it. 

2d. Q. As regards tho multiplication of weirs, 
T suppose you would agree that the cost of tho weirs 
would be independent of tbe size of Vho canals? — Tne 
cost of the w r cir would ho the same for a largo or 
a •-mall canal. 


27. Q. With regard to what Mr. Wilson says in. his 
note, dated 23rd October. “This is had finance. If 
it can he shown (as it often can) that the expenditure 
of a lakh of rupees in extending or improving an 
inundation canal w ill bring in more than 10 per cent., 
that lakh should ho immediately forthcoming; but it. 
cannot he got, while there is no difficulty in getting 
lakhs of rupees for expenditure on a perennial 
canal” What, is your opinion?- I agree generally, 
but of course w'o cannot do everything at once. Sup- 
posing the result of the labours of this Commission 
was that they said we will give an enormous sum for 
irrigation, still wp could not spend it. at once; wo 
cannot work as railways (lo; that is, buy a million 
sleepers, nr order so many hundreds of miles of rad- 
way track. Canals are made by coolies paid in pice, 
and there is a distinct limit to tho amount that can 
bo spent, certainly in the Punjab. 

28. Q. The Financial Department would no doubt 
say so much the better? -Yes. There is, I think, 
a slight error at the end of the same paragraph. Tt- 
is said that there is no capital account for tho inun- 
dation canals: hut, as a matter of fact, there is a capi- 
tal account, for the Lower Soling, Sidlinai, Indus and 
T T ppor Sutlej Canals which are all inundation canals 
Tho Slialmur Canals are divided into Imperial and 
Provincial- there is a capital account, for th^ Im- 
perial portion. Tho only canals for wliHi there are 
no capital accounts are tho Muzaffargarh and Shall 
pur Provincial Fp to this year, we had a capital 
account for the Low'er Sutlej and Chenah Canals, but 
it was so Hindi that wp have closed i'r. This is shown 
in pages 10 to 13 of the Volume of Statistics, which 
accompanies the annual Irrigation "Revenue Report. 

09. (J. (Mr. /bbcf.spM.)-— Tho Sidhnai and Sohag 
were made from loan funds and their capital account 
is complete? Yes. 

30 0 Of the other can ate the capital account is 
i ot complete 9 ~ -Tt is qnito complete for tho TT W* 
Kutlei Canal*, nil of which were made or purchased by 
Government. ; it is also quite complete 'for the Shah- 
nur Imperial Canals which were made by Government, 
hut in tho case of tho Twins Canal* it is not a com- 
plote capital account. 

31 () (The President-) — At tho bottom of pap 3 
,f tlie same note Mr. Wilson, says-“ it is the duty of 
the State, when contemplating tho construction of a 
perennial canal, to consider its effect upon tho in- 

habitants of tho river valley lower down, and 

vide as far as possible for the maintenance of their 
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present prosperity; one o I the best means of doing 
this is to give 'clieui a share of the Irrigation from the 
perennial canal.’ 1 That I understand is the prin- 
ciple on which you work? — Yes, wo will extend irri- 

S at ion into the river valleys and reduce it o9 soon as 
io spring level risos; we havo introduced this 
principle for the Chenab and Jhelum Canals this year, 
and the test will be the rise in tho spring level ; this is 
the only tost that it is possible to havo. Instructions 
have been drawn up and agreed to by the Civil and 
Rovenue authorities and approved of by His Honour 
the Lieutenant-Governor. (Copy shown.) 


32. Q. Is it looked upon as a duty to see that tho 
existing rights aret protected as regards the lcliadir 
lands; is there money ..compensation? — No, I don't 
think us far ns I kliow chat my department cioes any- 
thing except in' the tracts where wo lmvo charge of 
tho innindation canals, as, for instance, the tract be- 
tween tho Lnwer Kohag and Hajiwah. 

33. Q. You recognize tho principle so far that you 
have advocated that, in the event of tho Iiowor Bari 
Doab Canal being executed, it is desirable to ensmo 
the rights of early and late waterings, and it is to 
nieet> this case that you propose to put in weirs? -Wo 
have .not rpcognized tho principle in tho past, but 
I consider it the right thing to do. 

34. Q. Pa you consider .that supposing the sanc- 
tion of the Government of India were given and 
fund* wen. found that it would be desirable to go 
ahead with the Lower Bari Doab Canal at once?- 
Yes,' r have advocated that we should go ahead with 
it this year. 


35. Q. Mr. Wilson in his note says— a now scheme 
like the Bari Doab project should not bo sanctioned 
until a complete survey of tho river valley oelow tho 
proposed woir has been made, a thorough, inquiry into 
the effect of tho opening of tho canal on the river 
valley below carried out, and provision mado for re- 
medying, as far as possible, tho injury to the inha- 
bitants of that valley to he anticipated as the effect of 
the opening of tho canal .” What do you think of that ? 
~T think it would be very diffculfc to anticipate what 
will be tho effect; as a matter of fact,, we shall havo 
to legislate for whatever happens when it does occur 
It would be very difficult, to anticipate what would 
ho tho effect of the opening of tho now carnal. I think 
1 havo shown that tho opening of tho hirhind Canal 
has not affected tho inundation canals of the butlej. 
The Revenue authorities do not agree. In any case 
wo could no* low or tho hod* of the inundation canals 
until 'the supply had been reduced in the river. 

30 Q. You eouhl commence with constructing the 
Woir?~T doubt whether we should he able to anti- 
cipate what it will be necessary to do. 

37. 0. As regards tho Lower Bari Doab Canal ? If 
iniury would ho caused, tlioro would, no doubt, bo a 
moral obligation on tho part of the State to provide 
pari pass u for those lands which would suffer by tho 
now canals withdrawing the supply: 1 think tliH 
would bo advisable from an administrative pmnt of 
view. I would not, if it .could bo avoided, injure 
riverain land to irrigate high lands. 

33 O. Would vou abstain from irrigating the high 
lands because it was injuring the riverain lands No. 
even if it were impossible to compensate them, I would 
still make a canal, because we should do greater bene- 
fit to the country as a whole. 

39. Q. What would happen in such a case is, that 
the people would clear out of the khathr lands and 
go elsewhere?— I don’t think that will occur. 

40. Q. Wo had the other day strong pressure 
brought upon us to point out- tho nocc&siiy for a 
hydrographic survey <of Dora Ismail lOgin wit) i a 
view to putting on a more scientific basis the tqrrent 
irrigation in the Daman, and ‘the 

advocated ft large inundation oanal like the 1 aharpur 
Canal for the country, between the Daman and the 
river. Have you considered that quoation ?— -I knou 
absolutely nothing about the torrent irrigation; J 
have never been in Dera Jsmail Khan* Ihe Imperial 
Government would ndt grant money for the aurvey 
of the canal because it was a doubtful project. 1 no 
Provinoial Government have only lately been able 
to furnish the funds. We have now formed a party 
to survey the canal (explained on map). 

41. 0. Would you advocate what Mr. Wilson 
alludes to at the end of th ; s note— 1 * ft complete survey, 
river by river, with a view to determining whnfc can 
best bo done to maintain existing cultivation, to 
restore abandoned cultivation and to provide 

by means of inundation eanals for tLe improvement 
or extension of cultivation ?” r No T do not agree. I 

think it is bettor to toko tho tracts bit by bit; it 
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would fce absolutely impossible to do it at once; we 
should have a great mass of information which w# 
could not assimilate. 

12. Q. Mr. Wilson’s first proposition is an annual 
grant bf 10 lakhs to tho Punjab. Is thab the kind 
of thing likely to meet yi.ur case or do you want 
more?— I doubt if wo could spend more. Speakiug 
roughly, I think 10 lakhs is an outside figure for the 
inundation canals. 


13. Q. Coming back to tho Western Jumna Canal, 
would it be, as far as you know, practicable, from an 
irrigation point of view, to take a grout inundation 
canal, say from opposite Knrnal right across down to 
Hissar P- -I am afraid I could not give an opinion, an 
l do not know the levels, to is a question whether 
it is worth while taking only inundation irrigation 
into dry tracts. Mr. Ward and I have discussed this 
question (reference made to diagrams). You don’t get 
a supply till well on towards tho end of July, and it is 
gono by September; there is a working flood for a 
very short period only. 

44. Q. Do you know how much of the low supply 
is utilised? — ft is all utilised. The Jumna river ia 
not a good river to take an inundation canal dut of, 
became tliero would bo insufficient water. 


45. Q. Tho information \ie have received so far ha* 
been to tho effect that tho necessity for prdtection 
against famine is greater in Hissar than any other 
nart of *cbe Punjab, and that there is no way of meet- 
ing it? -No, except to withdraw water from Delhi 
aiul Karnal and give it there. J don’t see any cither 
n ay. 


4(». Q. If that policy were followed, it should be 
applied in all justice to both sides of tho Jumna?-- 
Wo should got into political negotiations with tho 
North-Western Provinces which it would ho better for 
tho Luperial Government to adjust. Under tho cxiat* 
ing arrangement wo take two-tliirdg and the North- 
Western Provinces one-third of tho supply. 

47. Q. Can anything on a largo scale bo done with 
the Olmggnr streams -T doubt whether anything can 
bn done. T mil also personally very sceptical of tho 
advantage of doing anything, because at the time 
you most want the water the rivers are dry. In n venr 
of famine the absence of rain causes the channels to 
he dry ; at the time you most want the writer it is not 
there, and when tho channels are full, tho water in 
not, wanted. 


48. Q. Tt is no use, T suppose, trying to find if tlioro 
are hn.siim in tho Himalayas in which natef could bo 
impounded at a reasonable cos\ 9 The slope is too 
great ■ T know rtf no pi non T doubt i f v/' n eoiijo nnk© 
iny storage works in the valleys of tho Himalayan. 

49. 0. (Mr. lhbrlsoa .)- Can you say anything of 
the hillv count rv w’thin tho Knit ItoiiRo aron f™m *The- 
him to Paw til Pimli P— Note No. 19 on ruige 07 of my 
volume of notes deals with the subject. T belies there 
uro valleys in which water could bo impounded, but 
they arq said to yield salt water. 

50. Q . Has any examination ever been made?- -1 
don’t know. 

51. Q. And about t,h«' (InrgaonhillsP— Thorn is a 
complete noto in tl.o “Notes on Irrigation Works 
Tho general history is Mint tl.oy worn in 

imr department. up to tho later • seventies and I then thru 
were considered to bo so sinnll and inmgnificant that 
tlioy wore given back to tho znmindars. There is a 
noto on tho subject, at jingo 115. 

52. 0. (The VtrsKleul.')- Can you supply us with 
any finti res regarding the relative ’ ' rtM 1 * C n - 
irri tjntod and non-irrigatod land t- No, 1 , ^ A"" 
nt hand Tho difficulty is, T think, that, tho outturn 
vnrjos from fiold to field. Nome Woltlomont "**rcr« 
ha to mado orop experiments and pubtidiodthufiMi ^ 
but they are fr*ns»dored i» he pjisolutely \alut 
owing to tho difficulty of striking an average. 

:>:> <? What is your fooling about tho nocossity of 

artificial drainage m a properly irrigated tract t|ke 
cL..nb whom distributaries h-vo W. Z°1 

out p I think drainage must go hand in hand with >r»- 

gntion. In this tract we have boon particularly ca e- 
ful about reserving land for drainages. 

54. Q. On reh and tivir lands havo you known 
satisfactory instances of remodelling canal 
tarios in land which had gono into a state of deteriora- 
tion ? - -No, I don't know of any. 

65. Q. Whnt about tho Dari Poati Oanal f — 
is no reh land to speak of. Wo have pertiap* » l«tt • 
more oxrterionco on this (the Chenab) canal; thor 
a great deal of reh on it, and our 'experience hero haa 
boon that after five or six years of nee cultivation U>» 
land will bear a rali crop. 
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56. Q. Did ycm arrivo at tft# conclusion that tho 
rice crop sucked tho r^h out of tho land? — I am not 
quite sure. Tho practical result was that it improved 
tho land. 

57. Q. What aro your views of the Sind-Sagar pro- 
ject as far as you have got? — Plenso boo page 70 an<i 
following of my volume on "The Punjab Irrigation 
Works.” 

5*. Q . Aro there great difficulties in the way of the 
Kind-Sugar project?— T think that my views have 
been exaggerated. I am very far from saying that the 
Hmd-Sagar project is impossible. Since I rode into 
and have seen the that, I would ho extremely sorry 
to recommend tho Government of India to survey tho 
country in detail; it would cost five lakhs; a recon- 
naissance party is just going out in ohargo of Mr 
Ward to determino what tracts are likely to ho worth 
irrigating; the Local Government will thon he able to 
form an opinion as to whether the Government of 
India should embark on such a large project. Thero 
nro large tracts that will not repay cultivation, partly 
on account, of the sand-hills and partly on account of 
tho poorness of the soil, but I have only ridden over 
150 mil os of the fhal. 

59. <?. (Mr. High am.) — Have you got any cut and 
dried schemes for improving the inundation canals 
that are hung up for want of funds? — I don’t think 
T can say that we have any hung up for want of 
funds. One in eonnaetion with Dera Ghnzi Khan 
came up, hut had t<o he return ed a week ago to tho 
local officers for further information with reference 
to financial prospects ; that T contemplate sending 
to the Government of Tndia; it is a scheme costing 
5 lakhs and there are others in preparation. A 
good many sell nines are in fair stages of advancement 
for submission relating to the Ohenab Inundation Ca- 
nals, Multan Division; some are being worked out; 
two came to me on Monday last ; they are big schemes. 

(50. Q. Schemes for making distributaries, etc.?-- 
Yes. 

(51. Q. T understand they have not got the levels of 
the country?- -In this matter Major Morton could help 
you more than T could. 

(52. Q. And in Muzaffargarli P — Wo have no schemes 
ready. 

(53. Q. There are several proposals for new inunda- 
tion canals in the sailaba tracts? — There are only 
two that T know of one in Dora Ismail Khan, and 
the Pale Pattfan scheme. 

0-1. <?• Aro there any proposals for inundation Ca- 
nals from (lie Cl ten ah for the nailaba between Khanki 
and the Jhehim P — None have been proposed since 1 
have linen in charge. 

05. Q. With reference to tho construction of weirs 
for theso inundation canals, what do you estimate as 
the cost of the woir at Hariki?- 75 to 80 lakhs of 
rupees. 

60. Q . Does that, include the whole of tho head- 
works?— Yes, training Works and everything. 

07. Q. (The VrrxuJnrf.) - And canal head-works? — 
Not the canal regulator; that would go to the cost of 
the main line. 

08. Q. (Mr. Jfif/ham .) — I suppose the weir, head 
channel, and regulator, oto ; , we may look upon as 
costing a eroro of rupees? — Yes. 

OP. Q . And your three weirs would cost 3 crores of 
rupees? - Yes. 

70. Q. Do you think that tho works would pay? — 
I think so. 

71. <?. Would they lead to an increase of area or 
increase of revenue?— To both. 

72. Q. Wo could not get tho benefit ns regards .ca- 
nals in Native States?— Not, unless wo carried out tho 
work in connection with the States. 

73. Q, Thon you would make them contribute? 

74. Q . How long will it take to construct the woir 
at Hariki? — Five years. 

75. Q. I suppose you could not construdfc any more 
woirs at tho same timoP — Yes, wo could. 

76. <?. It will take a numbor of yoars to make the 
four woirs? — Yes, no doubt. 

77. Q. Then the inundation canals on the Sutlej will 
not be affected until the Lower Bari Doab is in full 
working order? — No, that will bo in ten years; it 
would not, in my opinion, be possible to construct the 
Lower Bari Doab in loss than that time. 

*78. Q. Could not meanwhile a groat deal be done 
by improving tho alignment of the distributary system 


on the inundation canals? — Unquestionably, that 
Would go a long way towards meeting tho case. 

79. Q. I suppose woirs will have to be made even- 
tually. but they would not have to be made until tho 
irrigation on the Lower Bari Doab Canal is vory fully 
developed ? — I am not quite sure that it would not ho 
remunerative to make tho weirs at one©. No improve- 
ments will bo complete without tho weirs. 

80. Q . With regard to tho Upper Sutlej Canals, 

they have paid very well in tho last few years (state- 
ment shown). They worked for marry yoars at a heavy 
loss, with occasional profit, but from the year 
1888-89 there have boon a steadily increasing area and 
increasing profits. It appears, looking at this paper, 
thnJfc the financial success of ‘these, canals dates from 
the opening of tho Sirhitid Canpl? — It is coincident 
with it. • *. • . 

81. Q. Can any reason be given for the fact- th«t 
fcho canals have improved since 1887*? — Tho only 
roawm that I can suggest is tho general improvement 
in tho administration of 'die Irrigation Branch . 

82. Q. Has money been spent moro freely since 

then ? — I cannot say. , 

83. Q. Has money been spent on improving the 
Lower Rohag? — On all canals money has boon spent 
in cutting 'off bends and making distributaries. 

84. Q. It is clear from these figures that 'fcho U’nno*' 
Rutlej has not suffered .by tho opening of tho Sirliind 
Canal on which the irrigation has not fully 'developed 
until 1887-88?— Yes. 

85. Q. I think you made several new distributaries 
on tho Katora Canal?-- Yes, all the canals were im- 
proved. 

86. Q. My point is whether by improving tho lower 
annals we cannot go a long way to counteracting tho 
effect of taking off only 4,000 cusecs for the Lower 
Bari Doab Canal during the flood season? — I think 
very likely wo can. 

87. Q. That might ho done before making weirs? — * 
Yes, it will bo all useful work. 

88. Q. What has prevented ft being done hitherto; 
simply want 'of funds? — Yes. Wo have never got, tho 
grants under Revenue heads that we have asked for; 
under loan funds wo can get as much as ever wo can 
spend. 

89. Q. In regard to the proposal made by 
Mr. Wilson for carrying inundation canals to tho high 
lands south of tho Rutlej, Bikanir and Bahawalpur, 
would thoro be a great danger, if you had no rabi sup- 
ply, of the canal being silted up? — Tt is an unquestion- 
able danger; we should havo to clear it. 

90. 0. Tt would have to ho cleared evory year? — 
Yes. With a canal taking off above a weir wo could 
not alter tho position of tho heads. 

91 . Q. Can you say whether levels permit of water 
being taken into iho Lower Bari Doab from below 
the in notion of the Chpnah and Jbeliim?--! can sav 
positively that it could not. In 1893 I submitted a 
report on the subject which I shall send in. 

92. Q. Can you say anything as to tho feasibility 
of taking water from the Gugera Branch of the Chenab 
Canal in’fco tho Lower Bari Doab?— As regards levels, 
i’fc is quite feasible, but it will ho extremely expensive, 
because not- only would you havo to cross th« 
river, hut von would havo to cross the whole valloy of 
tho Dob. The level of the water in tho Gugera Branch 
is 075, and tho level of the ground Wan RmUm 
Rnm is 010, a fall of 05 feet in the lovel w r the 
country. Tt is a little difficult to give tho informa- 
tion exactly (reference made to contour map). As re- 
gards levels, there is nothing against it, hut the 
scheme would work out to some prohibitive sum. 

93. Q. If you carried enough wator for irrigating 
the Lower Bari Doab, you would have to take it 
away from tho Chenab Canal supply P — Presumably; 
if this were done, tho water would not be passed into 
tli© Chenab Canal, but into a parallel canal which 
would be constructed. The canal could only run in 
hharif without interfering with the Chenab rabi 
supply. 

94. 0 . As regards affording protection to the dis- 
trict of Hissar, you say that the only course is to ex- 
tend the Western Jumna Canal. That would be done 
by depriving the Delhi and Karnal districts of 
rabi watering? — It is tho only way. 

95. Q. That will mean not only depriving them 
of rabi cultivation, but also of sugarcane cultivation P 
-I don’t think so necessarily. They can cultivate 
sugarcane from wells. 
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96. 0. That will increase the cost of cultivation P — 
No doubt. 

97. Wo would have to reduce the charge for 
water accordingly, if we only gave sugarcane watering 
in the kharif? — Yes. 

98. Q . You would probably havo to reduce the as- 
sessments on villages P — That is a revenue matter 
that would have to be faced. 

99. Q. It is not a more que&ion of not allowing 
water for rabi crops; most of the villages depend on 
sugarcano cultivation? — Yes. The matter is now 
under tho consideration of the Financial Commis- 
sioner as to whether we should largely enhance occu- 
piers’ rates on sugarcane. 

100. Q. When, the Birsa Branch was projected and 
un'cil somo’tnne after it was opened, it was nover con* 

^atod to give ft a rabi supply at all? — I believe 


101. Q. It was one of those canals in which a kha *- 
rif supply only was to be run, as wo could not in- 
crease the cold weather supply of the Jumna; what 
lias happoned in regard to that? — As far as I know 
it is’ ’created exactly the same as the other branches 
of thd canal. 

102. Q. It is ,an instance of failure to satisfy a dry 
tract by giving meroly a kharif supply? — Yos, it wa-3 
found necessary to transfer rabi water from tho old 
villages so as to give a supply to tho Sirsa Branch. 

108. Q. It is not dcuiod that in the famine year 
tlio water in the Jumna was not sufficient to go 
round? — Yes, what there was, was better than none 
at all; but it is admitted that tlio canal irrigated 
crops were not up to the ordinary standard. On the 
other hand, prices were high. 

IOI. Q. Are there instructions for the guidance of 
Canal Revenue officers for the prevention of water- 
logging? — Yes; these instructions came out from in- 
quiries which the Government of India mado with re- 
ference to tho extensions of the Clienab Canal. Person- 
ally 1 think tlio principle is sound. 

105. Q. You have done a great deal to restrict t bo 
irrigation on tho Bari Doab Canal? — We havo done 
something, hut no restriction has actually yet taken 
place because the extensions have not boon made. 

IOJ. Q. In tho villages about Amritsar what per- 
centage of tlio cultivable area is irrigated?— borne 
villages irrigated 100 to 120 per cent. I think, of tho 
whole commanded area of tho Bari Doab Canal, they 
are irrigation 68 per cent. ; there are also large areas 
u n commanded. (Copy of a report ou tho subject pro- 
mised.) 

107. Q. My point is, Mr. Wilson says— “ here w here 
the rainfall is good canal water should bo refused. 
Has any practical attempt been xnado to dtt that in 
villages of the Western Jumna and Ban Doab Canals 
where water is dangerously near the surfacor JNo, 
no systematic attempt has been made. 

108. Q. Do you think that the operation of tho 
Hdhri paria system tends to prevent the improvement 
of the irrigation?— Unquestionably it has done so- 

109 Q. Has there been any withdrawal of irrigation 
and remission of the wet rate?— No. The figures 
show that the area lias increased enormously. 1 have 
records in which 1 pointed out that the nahn part 
ought to have been enhanced; we must have intro- 
duced new irrigation into a good many tracts and the 
wet assessment has not been put on, as it should hav 
been. . 

HO. Q. (Mr. lbbeison.) — About tho irrigation on 
the Western Jumna Canal, that substantially is ol 
some 60 years’ standing P— Yes. 

111. Q. Before that there was considerable well 
irrigation? — I don’t know if there was. 

112. Q. An immenso doal of harm had boon done by 
over-irrigation during the first 30 or 40 years P Yes, 
to certain tracts. 

113 Q To the greater part of tho tract P— To the 
greater part of the tract then under command 

114 Q Groat injury was caused to tho people and 
tho soil j wells fell in and the whole tract became 
water-logged. Then you began to restrict irrigation 
and by that moans you havo done an immense deal of 
good? — Yes. 

115 Q . Restriction took two forms; one was to re- 
strict the amount of water to a given area and also 
the amount of the area to which water should be 
oiveii T limiting the supply P-I am not quite sure 
Slt there ^as any limitation of supply; the records 

since 1865 we have increased the supply 
Sntering tt the 8 mnal the kharif and rabi; you 

coufd not say there was a diminution. 
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116. Q . I rnoaq tho supply to an individual village? 

-No doubt. 

117. Q . Did you introduce the system of allowing 
a village so many discharge outlets calculated in pro- 
portion to tho area that you thought tliey ought to 
water? — 1 have no knowledge of it. 

118. Q. Mr. Higham says you have doubled your 
area irrigated on the Western Jumna Canal in the 
last live years; you have not doubled your supply? — 
Very nearly. 

119. Q. What is the average supply? — I put in a 
statomont giving detailed figures. 

120. Q. You have got to a point at which the sup- 
ply is barely equal m a bad year to the irrigated 
area?— In tho kharif it is quite equal. 

121. Q. As a fact, in the last famine, tho corps did 
suffer from short supply P — Tho rabi crops; I am not 
so sure that tlio kharif did. 

122. Q. Now you propose to carry that procedure 
still further by taking water away from tho old vil- 
lages wlioro wells can be built, in order to givo it to 
villages and tracts whero well irrigation 'is im- 
possible ? — Yes. 

123. Q. Villagers would havo to build wells or re- 
store those that had fallen out of use in very large 
numbers in order to tako the placo of the water that 
you w'ould tako away from them? — Yes. 

124. Q. You know sugarcane is an important crop 
in these parts? — Yes. 

125. Q. The villagers practically pay their rovonuo 
from it? — Y r es, 1 know they do. 

126. Q. So important that it has been described by 
Colonel Otcloy us the sheet anchor of tho canal reve- 
nue? — Yes, # that was his opinion; now-a-dayB wo 
would not so describe it. 

127. Q. I w T ant to show' its importance? — Yos, it ;h 
very important, it is going on still Increasing; with 
relerenco to that, some Civil officers as well as Canal 
officers thought it would bo a gbod thing to restrict 
it, in order to save water for fodder crops. 

128. Q. 1 understand that that policy lias been dis- 
allowed? — No. Bir Denis Fitzpatrick said sugarcano 
hampers us very much; tlio question of raising rates 
should bo taken up; it was intended to raise rates in 
order to restrict it and set water free for iiibi crops. 

129. Q. 1 understood it had been definitely dis- 
approved? — No, tlio matter is n'ow before tho Finan- 
cial Commissioner. 

130. Q. The present rato for sugarcane is extremely 
low ? — Yes. 

131. Q. It would require an ' enormous increase in 
the rate to reduce the cultivation of BUgarcane mate- 
rially P— Probably Jt would; 1 am very doubtlul if any 
increase, which is in tho least likely to bo sanctioned, 
W'ould materially affect tho area. 

132. Q. Dtt you think it would bo possible that 
the number of wells, necessary to cultivate the tame 
area of sugarcane that thoy now cultivate, could bo 
built and the area maintained; 1 see that the area 
of sugarcano is 80,000 acres; if that were to be irrigat- 
ed by w r elLs, you would w r ant at least 16,000 wells?— 
Probably more, perhaps 20,000, if it was to be trans- 
ferred to well irrigation. 

133. Q. Do you know any well-irrigated trady 
whero tho same proportion of sugarcane is cultivated? 
— I don’t know any place, unless perhaps Batala. 

134. Q, It is a fact that one of tlio first results of 
the introduction of canal irrigation is that tho stocli 
of cattle is decreased?—! have heard it is. 

135. Q. And in other ways the whole agricultural 
economy of tho village is modified; for instance, the 
Kumhara disappear and so on? — Yes. 

136. Q. That is a strong argument, to say tho least, 
against introducing measures such as tou contem- 
plate for restricting irrigation? — Certainly, Btill aqy 
extensions must be made very gradually. 


137. Q. There is a good doal to be said on the other 
ide of tho question and against the proposal?- Yes* 
128. Q. l>o thoao considerations constitute a for- 
ible argument against allowing irrigation on now 
:annls 'to grow up to an extent which you are not pre- 
jarod to maintain ?— 1 have used it ns such m the 
uestion of tho Chonab extensions. I have also sug- 
osted that it might be right not to permit cidtiva- 
ore to irrigate a larger area than that for which wo 

inwo nrnrnisArl fn fiunnlv water. 


139. Q. When a now canal is opened fho tendency 
is to extend irrigation as fast as possible P— Yes. 
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140. Q. Bat there are various weighty consider- 
ations on the other side such as I have rof erred top — 
Yes. 

141. Q. For instance, you say that in the khndir tho 

irrigation has to be reduced as spring level rises? 

Yos. 

142. Q. Would it not bo wiser to koop your irriga- 
tion down to the level which you contemplate may be 
safely allowed in khadir lands?— I am not sure that 
wo can restrict it to that; tho difficulty in working 
on tho basis you suggest would bo that we art* unable 
to measure exactly the volume of the water supplied 
to each cultivator; we have nothing except the area 
irrigated as a fact and the spring level as a fact ; of 
Course tho perfect solution would be tho motor. 

143. Q. In practice cannot you do it roughly by re- 
ducing your supply? — We do it, but there may bo a 
difficulty on tho largo scale on which we should have 
to do it. 

144. Q. Would it bo a good thing to aim at? — Un- 
questionably. 

146. Q . Have you any knowledge of any attempts 
to rd&triot the use of canal water on well-irrigated 
lands? — Yes, we tried our best to do that on tho Bari 
Doab Canal ; we used not to give water on well lands 
and tried to keep wells working. 

116. Q. Did you succeed? — No. 

117. Q. Why?— In the first place, at that time, there 
was a water advantage rate which was only charged 

' to bqrani lands ; as well lands had been assessed as 
chahi , wo were not allowed to charge water advantage 
rate on such lands, so that a man who took water on 
well land paid loss than on barani land. 

148. Q . On some places you have ohargod double on 
lands irrigable by a w'ell? — Yes. 

149. Q. Dul that stop the use of tho water? — I am 
afraid 1 cannot say. 

160. Q. Was it effective while it lasted? — 1 cannot 

•ay. 

161. Q. In 1886 tho North-Western Provinces made 
a similar attempt and failed? — 1 am not aware. 

162. Q. Have you ever considered tho question of 
varying rates for water, higher at the tail of the Bari 
Doab Canal for example and lower at the top? — I 
have considered and advocated it. 

153. Q. Do you soo any practical difficulties? — 
None. 1 think thoro might he a zone rate. 

164. Q . Would tho objection bo that tw r o villages oil 
either side of the zone boundary would bo paving 
different rates? — 1 don’t think it would matter; that 
is tho case under thodand revenue system at present. 

165. Q. You don’t think any injustice w'ould be felt, 
M betweon villages on opposite sides of your boundary 
line?— No. 

166. Q. I understand that on any canal however 
scientifically laid out a certain amount of local dnmago 
Will be done, which may be remedied by druinago — 
drainage to individual villages, to soil by water-log- 
ging, rc/i, etc. ?— Yes. 

157. 0. Has compensation within your knowledge 
been given to villages that liavo been damaged in that 
way by canals? — No. 

168. Q. You advocate strongly tho principle that 
individual interest must in some cases bo sacrificed in 
order to secure tho groatost benefit to tho greatest 
number; is it not of the very highest importance that 
the individuals so sacrificed should bo compensated 
and compensated amply ?— Assuredly. 

159. Q. Is thnlb principle genornlly observed on 
canals in the Punjab? - 1 cannot recall any instance** 
in which compensation has been given. 

160. Q. I think in tho Punjab to some oxtent, and 
in the North-Westom Provinces to a very great extent, 
fchp mistake w r as made of beginning with too low water- 
rates and allowing landlords to acquire in the form 
of rent a very largo proportion of the profits of water? 
—Yes. 

161. Q . And that practically our attempts to re- 
cover a substantial flharo of that profit have failed ? — 
Yes, they have failed, 1 believe. 

162. Q . Recent policy in tho Punjab canals has 
tended to .impose full occupiers’ rates so as to leave aa 
far as possiblo no undue profits to the owners P — Yos. 

163. 0- The necessary leniency which you must use 
on first opening a canal i» met by fixing full rates and 
giving liberal remissions? — Yes. 

# 164. Q . Docs not tb© Local Government receive a 
share of water advantage rate, and none of occupier*’ 


rate ; and are not cesses levied on the former, but not 
on the latter? — Yes. 

165. Q. Has not a water advantage rate boon im- 
posed where yon think it would have boon better to 
impose a higher occupiers’ rate and no water advan- 
tage ra'ce ? 1 know' it has boeii continually urgod by 

Settlement officers that if they didn’t imposo the lntter 
they could get nothing out of tho canal. 

16G. Q. Within your knowdedge these two considera- 
tions have complicated tho question? — Yes. 

107, Q . In practice at present the Punjab Govern- 
ment lias a much smaller interest in the extension and 
promotion of irrigation than tho North- Western Pro- 
vinces, the canals in the latter pforince having been 
provincialized and not those in tho Punjab ?— Yes. 

168. Q. You are an advocate ‘.of provincializing the 
canals P— Yes, because 1 am a Punjabi and 1 think the 
Punjab should get the benefit of thoir splendid pro- 
perty. 

169. Q . How far in the North-Western Province's is 

tho surplus income from the extension* of irrigation 
secured to tho liocnl Government, and how far is it 
absorbed m the quinquonnial contracts. Having been 
in tho Secretariat there, 1 suppose you kntowP— 1 
don’t think I can say exactly;. the last contract is* an 
extremely complicated one; 1 gave the details in the 
Revenue Report of the North-Western Provinces* for 
1898-99. . ... 

170. Q . Mr. Laville said the canal income is kopt 
wholly outside the contract? — That is wrong. 

171. Q. It is included in the contract? — Yes. 

172. Q. That means that, apart from any agreement 
between the Provincial and Imperial Government, by 
which a larger proportion may be given to Provincial 
on account of good management, if the Provincial 
Government wishes to socuro to itself a share of the 
increased income which it has gained, it must corre- 
spondingly increase its expenditure within the term 
of the contract? — It must do so. 

173. Q. It is not ahvnys possiblo to spend the money 
year by year. Supposing it were possible to keep. the 
canal income outside the contract and allow tho Pro- 
vincial Government to fund it on tho understanding 
that it must be devoted to canal works, would that not 
be a powerful stimulus to extension of canal irriga- 
tion P — I don’t think it would be easier than it is now. 

174. Q. I understand you find it different to get 
money for minor works and surveys? — Yes. 

176. Q. And then the improvements on inundation 
canals ; w T ould it not have boon possible to carry these 
out if the Provincial Government had had an irriga- 
tion fund out of the income which it had earned from 
extensions? — Yes, if they had a fund like that. 

176. Q. It would bo a question between tho Imperial 
and Provincial Governments; if the Provincial Govern- 
ment had such a fund at its disposal, would it not bo 
a strong impetus to canal improvement P — Yes, no 
doubt. 

177. Q. It is generally said that the indiscriminate 
use of water on lands for which there is not enough 
manuro injures tho soil. Is that your experience? — 

1 cannot say that 1 see any deterioration ’of soil in 
the Punjab. 1 don’t think the crops on the Bari Doab 
Canal are any worse now r than they w r cro 10 or 15 
years ago. 

178. Q. Not on the lighter soils? — No, I have not 
hoard any complaints, though there has been heavy 
over-cropping. Taking also the Chenab, 1 cannot find 
that there has been any material deterioration. 

179. Q. That is virgin soil. In any case have you 
noticed or hoard of deterioration owing to the use i>f 
water wlioro manuro is not available? — No, in the 
Rwnt Valley they manuro considerably. 

180. Q. Do you think, as an Engineer, that if yoat 
ircro asked by a Punjab peasant to adviso him as to 
tho location of a well, which ho intended to sink, that 
is to say, where he would be likely to como to a bard 
or a soft startum of soil, thrfc you could give him any 
advico w'orth having? — No, not without boring. 

181. Q. Do you think any Engineer in tho Punjab 
could? — I don't know of any. 

182. Q. Can you acquire that knowledge? — I don’t 
think so without practical experience or snnking an 
enormous number of w r ollB. 

183. Q. Can you tell me tho cotffc of a trial boring 
for a depth of say, 40 to 60 feetP — Something Bmall, 
Rs. 10 to Rb. 16. 
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184. Q. Tho Famine Code projects of tbo Punjab 
hare been just revised P — Yes. 

185. Q . Were you consulted about them P— To a 
certain extent. All tbo projects suggested by the Exe- 
cutive Engineers came through mo and were passed on 
to tho Hoods and Buildings Branch. 

180. Q. Are there any irrigation projects included 
in them P— You eon scarcely call thorn irrigation pro- 
jects; there are cuts off from inundation canals, widen- 
ing banks of canals, in ono or two cases clearing es- 
capes on the Western Jumna Canal. I think the pro- 
jects will remain on the famine programme for the 
next 50 years. 

187. Q. Supposing you were asked whether you 
could suggest any irrigation works which would bo 
of value in oxposed tracts, could you do soP — Tho only 
thing I could suggest would be tho digging of the 
Lower Bari Doab Canal; that means or importing 
labour from famine tracts. I cannot suggest any irri- 

g ation works in any tract in which tlioro is likely to 
e a famine. 

188. Q. Do you know anything about the parts of 
the Punjab where bunds arc possible? — No; the 
coTicspondenco on tho subject is printed. 

139. Q. (Mr. ltcijarapna .) — You suggest that tho 
canal irrigation should be restricted in tracts whero 
a lrirgo proportion of the area is irrigated? — Pro- 
vided the water is wanted in other tracts. 

T90. Q. Otherwise you would not restrict itP — There 
•is no 'particular object in doing so, unless you restrict 
in order to prevent or counteract the effect of water- 
logging. Otherwise 1 would let the people have it. 

191. Q. Suppose there are ton villages which might 
be irrigated, though not liable to drought, would you 
still give them watorP — I should like to distribute the 
benefits of irrigation fairly over tho whole of tho tract 
commanded. 

192. Q. What is the object of giving i't to a place 
not subject to drought P— it is host to give all a fair 
share of the prosperity. 

193. Q. How would you restrict the supply ? — By 
reducing the size of the outlets or reducing tho tune 
for which tho water is supplied. 

194. Q. In tho case of kharif would you excludo a 
certain area from tho benefit of irrigation? — L would 
not cxcludo a cortain area. I would give every tract 
an equal share of irrigation. 

195. Q. But tho effect would be to reduce the quan- 
tity of each individual P — Yes. 

190. Q. Would that not affect tho outturn P— No; I 
don’t think it would. 

197. Q. If a hold gets a smaller supply than be- 
fore, won’t that affect tho produce P — It won t affect 
tho gross produce. 

198. Q . If 1 get less water won’t my outturn be 
affected? — Yes, but somebody elso will get tho water. 

199. Q . Still it would be at my expense. Do you 
think that would bo fair ?— Eminently fair. 

200. Q. How?— You havo paid nothing for it; you 
have invested nothing in the canal. 

201. Q . 1 am paying tho price of tho wa'cor and I 
am not gotting a proper outturn P— Then you should 
not bo charged a water-rato. 

202. Q. Supposing instead of an average crop of 12 
annas 1 get only 8 annas, what relief would you give 
me P — In that particular case we should probably give 
you none; that is a point on which tho Revenue 
Authori'fcios arc not quit© at one; it raises the ques- 
tion of kharaba about which tlioro has been a groat 
deal of discussion, whicli is tfbill going on; wo navo 
rules under which wo give remissions in the case of 
total failure, but tho rules don’t allow for the case of 
reduction of outturn of crop. 

203. Q. If you reduced the outturn by diminishing 
tho supply? — Our rulos don’t provide for that. 

204. Q. Should that not ho taken into ncoount 
when you propose a wholesale reduction ? — I don o 
think tho cultivator should bo too grasping. 

205. Q. Do pou propose to exdado a certain area 
from irrigation? — Wo have nothing to do with the 
area : suppose your share is 9 hours, you may do as 
you like with tho water wo give you; wo cannot inter- 
fere with that; if wo give you enough to irrigate 75 
acres and you only put it on GO acres, that is not our 
look out ; wo have no authority after tho water leaves 
the outlet. 

206. Q . It practically comes to this that by letting 
in a smaller supply of water to tho rayat you compel 
him to reduce his area? — Yes, bift wo give it to the 


other than. We presume that whatever the rayat gets 
he will use to mature his crop and not spread it over 
too largo an area and get an inferior crop. 

297. Q. By diminishing his supply you make it 
impossible for him to irrigate his crop effectively? — 
No doubt. 

208. You say on certain inundation canals 
water should not bo supplied during tho cold weather, 
uhnt do you propose to do with tho wacer so with- 
drawn? Do you propose to supply it to other placoi? 
— No, to let it go down the rivers. 

209. Q. Why? — The khadir lands are bettor for not 
receiving it; the whole object is to protect the people 
against themselves and prevent water-logging. 

210. Q. Arc the rayats not tho best judge of that ? 

—No, 

211. Q. \ ou said that on the Glmggar Canal people 
would not. take water m certain seasons? No; on the 
Glmggar Canals they would not take it in a year of 
heavy rainfall, Looauso they don’t want it; last year 
was a year of splendid floods, but the people did not 
require water. 

212. Q. In ordinary years 'obey would take it?— Yes, 
but in ordinary years wo have not got the water. * 

213. Q. Have any experiments been made to deter- 
mine the duty of water, to find out if the particular 
quantify of pater allowed to a field affects tho pro- 
duce P—1 cannot say. The Hevenue Authorities hav», 
1 believe, made some experiments. 

214. Q. You cannot toll if a particular canal is 
doing its full duty or notP—It is difficult to say what 
is the full duty. I don’t think on any canals we have 
como to the maximum duty. 

215. Q . Does not tho question of outturn conic into 
that? — I don t think we are in a position to test tho 
outturn; tho Settlemont officers may have done it. 

210. Q. (Mr. Wilson.)- Speaking generally, having 
regard ’co tho inundation canals in the river valleys 
of tho Punjab, lias not much money been unprofitably 
spent, mid could not tho present area of irrigation 
havo been attained by a smaller expenditure of 
money ?— Yes. 

217. Q. Can you say whoso money has been wasted 
in this way?-- I cannot say; in the old canals it wan 
simply tho labour of tho cultivator. 

218. Q. I don’t refer so much to old canals as the 
canals of the last 50 years? — I cannot say. 

219. Q. A great deal of money has been spent un- 
profitably there by private individuals or local bodies 
and not by Government P — I dare say. 

220. Q. Could nVb a great deal havo been saved if 
there had been a survey of the land and proper pro- 
fessional advice taken? — Unquestionably the canals 
would have been laid out on betfoer lines. 

221. Q. Is it not tho case that tho people were not 
in a position to get the survey doneP — They could not 
havo dono it themselves. 

222. Q. Is there not still a very large area in the 
river valleys that has not boon survoyod by Govern- 
ment? — There are some areas out not very large; 
i there are some areas on which wo are working of 
which wo have not completo surveys. 

223. Q. Wo were told yostorday that a complete 
survey has not been mado of tho area irrigated by tho 
Multan inundation canals? — No. 

221. Q. You know something of the levels of tho 
country m the Thai P — Yes. 

225. Q. And tho parts that are under survey in tho 
river valleys of the Punjab would not take very long 
to survey? — No. 

220. Q. You said the survey of the Sind-Sagar T^al 
would cost 5 lakhs?- That is a pure shot. I think 
the Lower Bari Doab was estimated for at If lakhs; 
it will bo certainly more than throe times that, prob- 
ably 5 lakhs. 

227. Q. Would that 5 lakhs not be ample to com- 
plete tho survey of the river valleys of tho Punjab P 
— Yes. 

228. Q. Would it not ho better spent than in & sur- 
vey of tho Thai ? — At present we aro going to make 
only a preliminary survey. 

229. Q. If you had to decide on your present know- 
ledge? — I would not at present advocato tho detailed 
survey of the Thai at all ; and I would take up tho 
river valley survey bit by bit as we wero ready to 
make a canal rather than complete the whole at once. 

230. 0* The money would bo more profitably spent* 
than on the Thai according to your present tiowsP— 
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I cannot suy: if the Sind-Sagar Canal is made, it 
might be more profitable to survey it. 

231. Q. If you had a complete detailed survey of 
the river valleys, would you bo in a position to say 
which project should firs’o receive attention P — 1 think 
a detailed survey would only help us to make the 
canal; only the Civil officers could say which was the 
most promising. 

232. Q. Would not the Civil oflicer be in a better 
position to judge if he had the levels ? — No; 1 think 
it is a question of soil, sub-soil water, etc. 

233. Q. When you have to prepare a scheme for a 
canal, is it not the firrfo thing to make a detailed sur- 
vey of the country? — Yes. 

234. Q. Is not your knowledge of the advantages 
or disadvantages very vague until you have the levels? 
— Yes. 

235. Q. Also as regards the advantage of making 
the canal at all? — It might bo most advantageous to 
make the canal! but ’cho levels will not help you to 
decide that; they help you to decide whethor a can/il 
is ppssiblo, not whothor it is advantageous. 

236. Q. What is the cost of the Lower Bari Doab 
scheme? — 332} lakhs. 

237* Q. What is the ultimate net profit on that 
sumP — It is at present estimated at 97 per cent. 

238. Q. How long would it be before there was any 
net profit? — 19 years. 

239. Q. If you were told that in tho next ten years 
you would be given a crore of rupees for inundation 
canals as soon as you could show that on any scheme 
Government would receive a net profit of 10 per cent., 
ceuld you not work out a number of schemes tnat 
would give that promise, eitlior in improving the 
existing canals or in other schemes? — Yes. But I 
would not like to be tied to 10 per cent. 

240. Q. And the profit would come in immediately? 
— We should ndc have to wait so long as 19 years. 

241. Q. Would not tho increased return from im- 
provements on inundation canals come in almost im- 
mediately ? — Yes. 

242. Q. Would it not be a moro profitable financial 
transaction to spend a crore, if available, on such 
improvements which would bring in a net profit im- 
inedia'cely than on a scheme which will only bring in 
10 per cent, after a lapse of 19 years? — 1 am not sure; 
there are such a number of uncertain items. Small 
improvements on inundation canals would bring in n 
quick return, but what the return would be it is diffi- 
cult to say; at present the rates on most of tho inun- 
dation canals are •no low that they do not promise 
well j on the inundation canals of the Indus we don't 
g<*i mole itt.ui la*. 1 -m ail acre, on no.ium uuuls weonly 
get 6 annas an acre. This estimate of tho Lower Bari 
JLioab Canal is based on tilings that we know, water- 
rate and cost of maintenance. 

213. Q . You mentioned that there were several 
schemes for improvement of inundation canals or tho 
construction of new inundation canals ready? — Yes. 

214. Q. If you were told that whatever money you 
wanted for survey in such tracts would be given at 
onco and for whichever schemes you could send up 
wnic’ti Mive >l ^roiniBO of 6 per cent, net profit, could 
you not prepare a considerable number of such 
schemes very soon? — Yes. 

245. Q. And the expenditure would bo financially 
profitable to Government? — Unquestionably. 

246. Q. Is there not a considerable complication in 
Shahpur because some of tho canals are Provincial 
and some Imperial? — No, 1 think there is no compli- 
cation because they are quito distinct; tho Iiahiwah 
is Provincial ; the only other Provincial canals arc two 
on the right bank of the Indus. 

247. 0. I moan complication of accounts; you have 
to keep separate sets of accounts; it would bo simpler 
to have them under one head? — Yes. 

248. Q. You think it would be an advantage to the 
Province if all the Imperial canals were provincial- 
ized? — Yes; it is not so much a matter oi accounts 
as that tho Province should get a share of the bene- 
fits of irrigation, which it does not at present get. 

249. Q. Do you think it is advisable to encourage 
the increase of private canals ? — 1 am strongly against 
it. 

260. 0* And of District Board Canals P — No* this 
Ab the age of specialists, and if you have a special de- 
partment to do the work, it had better bo done by 
that department. 


251. Q. You think that new canals in the lower 

f art of the Punjab should bo under the control of the 
rrigation Department? — Yes. 

252. Q. Imperial or Provincial as tho case might 
be ? — I think that it is immaterial. 

253. Q. Is it not the case that Government should 
consider thomselvc*9 responsible for all development 
of irrigation all along tho Punjab rivers P— Yes. 

254. Q. Might it not be advisable, as in the case 
of canals, that the Irrigation Department should take 
some account of well irrigation and deveiope that also ? 
* — 1 am not quite sure that they arq in tho same cate- 
gory as canals because you are not going to adminis- 
ter a well. 

255. Q . We have had it in evidence that the pea- 
sants are oi*cen in difficulties as to wheife to make a 
well and how best to mako it; that help could be given 
by the uso of boring tools and expert advice as to 
where they could best build their wells ; could not offi- 
cers of tne Irrigation Department give them con- 
siderable help m tho matter in future? — 1 don’t think 
we have any very spocial knowledge as to the best 
sites; we could make borings or sink wells for* them. 
I understood you referred to the administering of. a 
well. 

256. Q . No, only to give what help could be givon 
through the Irrigation Department? — Yes, certainly. 

257. Q . Thero is nb other Department* of Govern- 
ment that could do it so well? — No. 

258. Q . Talking about the effect of weirs on the 
river levels below, you said that by deepening iuumla- 
tion canals you had counteracted any effect that tho 
weirs had on reducing the level of the water ? — Yes. 

259. Q. Colonel Grey said that a large sum had 
beep spent in Bahawalpur without any help from the 
Local Government. Has anything been dono in the 
same way at the cost of Government to counteract 
the effect upon private inundation canals or private 
owners of land? — Not to my knowledge; on the rivers 
where we have weirs there are very few private 
canals ; there is one in Multan ; our weir has not 
begun to ,act there. 1 don’t know if tlio^Mfcltan 
owner has dono anything in the matter. 

260. Q. So far nothing has been don© to counter- 
act tho effect of tho opening of canals on the land of 
private owners not irrigated by Government canals; 
anything that has been dono was at the expense of 
tho peoplo? — I dare say. I have no knowledge 

261. Q. About the use of the surplus .water, is it 
the case that after the Jliolum Canal has been opened 
there will still be a certain surplus of cold weather 
supply in the joint Chenab and Jhelum? — Un- 
questionably. 

262. Q . Would there be a surplus in the Jhelum? 
— Yes. 

263. Q. How do ybu propose to utilize that surplus 
water in future? — Probably by tlio construction of a 
weir somewhere at the head of the Multan district 
to give early and lato waterings to tho Chenab series 
of inundation canals. 

264. Q. Will that utilize the Whole ?*—I cannot tell 
just now; I don’t know what the Volume will be. 
The Muzaffargarh Canals would be linked up. I don’t 
know where eJse you could utilize it. 

265. Q. Would it be a great advantage if you could 
supply the Bidhnai Canals from tho Chenab? — Yes. 
The Bidhnai irrigation is precarious in some years. 

266. Q. If you had a weir here which held up the 
cold weather supply, would that not gjye you a supply 
in tho Sidhnoi ? — It would have to go back 12 miles 
(explained on map.) 

267. Q. You said it would be difficult to tako the 
Chenab across the Dog; could you not tako it across 
the Ravi at loss expense? — Yes. 

268. Q. It is possible as regards levels, if there is 
sparo water, to turn the Birhind Canal into the Ilissar 
district P-Yos, one great difficulty is tho political 
difficulty of carrying water through Patiala. 

269. Q. And also into the tract east of that? — 
Yes. 

270. Q. (Mr. Ibbeison .) — Would water bo available? 
— Not without restriction elsewhere. 

271. Q. (Mr. Wtkon.)— Is there not excessive irri- 
gation in the Ludhiana district?— No; the percentage 
of irrigation is less than in Ffusilka. 
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272. Q . Is not well irrigation available?— Yes, 
Faxilka gets a much larger percentage: there we are 
irrigating 37 per cent, and up above not more than 25 
to 28 per cent. 

273. Q . You cam at all events get a oertain amount 
of water by taking it from tracts where well irriga- 
tion is possible? — Yes. 

274. Q. Would that not be a better distribution 
of the water — a more widespread distribution of its 
benefit? — Yes, I think so. 

275. Q. You sjioko ‘about the Gliaggar Canals in dry 
years drying up,, and in wet years carrying water 
whioh nobody wanted.. These are extremes P— Yes, but 
that covers ovory yehr of o.ur experience. 

276. Q. Is it not the caso that tho Ghaggar Canal 
gives you a better command of what water there UP 
— I doubt if it will ewer bo a valuable famine asset. 

277. Q. In course of years yon will be able to make 
better use of it, and it will no doubt be a considerable 
protection against famine? — Yes, whatever water 
there is will bo made better use of. 

278. JQ. You lmvo had some experience of counter- 
acting water-logging. A good doal of advance has 
been, made in several tracts P — Yes. 

279. Q. It is not impossible to remedy water-log- 
ging?— No. In Kamal and parts of the Bari Doab a 
good doal has been done. 

280. Q. On the Chenab Canal there aro about half 
a dozen different rates; you are in favour of consoli- 
dating these rates? — Yes. 

281. Q. You aro in favour of differentiating the 
rates according to the qualities of the soilP — Yes, un- 
questionably. 

282. 0. At present we have tlio same scale of occu- 
piers’ rates throughout the whole of the canal area? 
--Not quite. 

283. <?• Tho occupiers’ rate is a very low one for 
good soil? — I don’t think so. 

284. Q. The total domand is low ? — Yos, it is low, I 
think, for the best soil. 


285. Q, There are considerable blocks of Uml on 
which a higher rate is possible? — Yes. 

286. Q. What is tho effect of cultivation on poor 
soil and having a high rate for the use of water?— Wo 
are having difficulty in getting this poor land taken 
up. 

287. Q. And tho result will ho that a considerable 
area of poor soil will not bear the cost of cultivation? 
--Yes. 

288. Q. The value of water is greater on good land 
than poor land? — Yes. 

289. Q. Is it not very advisable to first irrigate 
what good land is available and then afterwards to 
try as far as you can to roach tho poor landP-^Ycs, 
oertainly. 

290. Q. You have quoted from a note written by 
Colonel Strachoy in 1867. Is it not tho caso that in 
those days the management of the canals was in tno 
hands of 'the Revenue officers; they managed the 
chher ; they worked the canals and the Irrigation offi- 
cer had no control on those inundation canals V— I 
think that ho had the same control as he has now; it 
is a matter of hi story. The management is not nrw 
wholly in our hands. 

291. Q. Not in Muzaffargarh ? — Wo didn’t get 
chargo of them till 1880. In the Indus Canals I don’t 
think there has been any difference. 

292. Q. Is it the case that the management of these 
canals is entirely in the hands of the Irrigation offi- 
cers? — Wo simply allow the water into the canal, hut 
don’t know where it goes. 

293. Q. Y'Ou manage the silt clearance* ? — But not 
the distribution of supply. 

294. Q. What Colonel Strachey wanted to do lias 
been done since 1867; is that not the caseP — I am not 
aware that there is any difference. I think the 
canals would bo more efficient if we woro in touch 
with tho cultivator*. 
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Statement of progress on the IS inundation canals of Ferozepore district abstracted from, three statements 

which accompanied witness' memo. 
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Rai Bahadur Mava Das, Extra Assistant Commissioner, Ferozoporo. 
(Lahore, 8th November 1901.) 

T . — Memo, by toitnes* on inundation canals in the Ferozepore district. 

(Not printed.) 


II. —Extract from a report by Rai Bahadur Maya Das t Exit a Assistant Commissioner , in charge inunda- 
tion canals, Ferozepore , to the Deputy Commissioner, ' Ferozepore, dated 2nd, August 1901. 

(Not printed.) 


1. Q. ( The President.) — You are Extra Assistant 
Commissioner in Ferozepore? — Yes. 

2. Q. You have charge of the Ferozepore Inunda- 
tion Canals? — Yes; I am one of the disciples of Colo- 
nel Groy. 

3. Q . Wore canals begun at that' time?— I was 
Tahsildar when the canals were dug in 1875-76-77 
under the supervision and guidance of Colonel Grey. 
I afterwards came to Lahore. When he returned 
from furlough I was placed in charge by special sanc- 
tion of Government of India in April 1881. We start- 
ed with 70,000 acres a year and now we have come to 
9 lakhs a year. 


4. Q . You say — u the only defect in the present 
system is fully discaused in my recent report P” — Yes, 
a copy of the report is attached to my memorandum. 
After writing my report one thing has occurred to me; 
I think it is a defect in irrigation; the people have 
taken so much to rice cultivation that it has deterio- 
rated the land; wo have even failed to discourage it 
by charging double rates. I would like to see this 
rice irrigation stopped first. 

6. Q . You are unhappy about the prospects of these 
canals P — Yes, now I seo there is a prospect of dam- 
ming the river; tho few canaTs above that point will 
be benefited, but those below it (a larger number) will 
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Ral suffer; w$ havo already suffered on account of tho 
Bahadur Sirhind Canal ; wo lose 15 days at tho boginning and 
Maya Van 1/5 days ftt the on< ^* * think it most essential that 
' these canals should not suffer. 

6. Q. What is tho Mamdot Estate P — It is an estate 
urtlor tho Court of Wards — a bolt of land, 10 miles 
long and 35 miles broad. We treat Mamdot ju»t (ike 
any other body of irrigators, i.e they pay tho bachh 
or establishment rate and do their quota of *ilt clear- 
ance, etc,, according to tho irrigated acreage. 

7. Q. What is the arrangement on these canal* ?• 

Suppose a man has irrigated 10 acres, and on his land 
tho silt deposited is 20 cubic feet, wo distribute the 
cubical contents of tho silt on the area irrigated; wo 
toll each zummdar so much of your area has been 
irrigated, accordingly you have to dig so much silt 
and similarly we distribute tho expenses of tho estab- 
lishment on the area irrigated. 

8. Q. Is the silt clearance done by tho people them- 
solvt*#; is it chhci i- Wo call it dak bandi. 1 condemn 
the use of tho word chher. i'hhcr means that a cer- 
tain number of mon assist in doing joint work. Our 
system Is to allot a fixed task ‘to each. If a mail fails 
ho pays double. 

9. Q. If a man did not wish to dig and said hero 
is list 20 instead; would you take it?-- Yes. Nowa- 
days a man often does that. We do not charge him 
ilou hie if lie pays at once. 

10. Q. What is tho establishment? — 1 am at the 
head; acting as Superintendent, l have general con- 
trol over both canals and Mamdot. J have an over- 
seer also bosides tho Assistant Superintendent ami 
tho ('anal Tahuildar. 

11. Q. Now your system was begun in very ex- 
ceptional circumstances; Colonel Grey devoted a 
great deal of time to it and so have you. Could you 
reproduce a system like that elsewhere ? -No. 


12. Q. What does a man pay you for hia water?— 
Ho pays only tho cost of the extra establishment at 
about four auuas per acre. 

13. Q. (Mr. Itajumtna.) — With regard to what you 
say as to tho discouragement of paddy, what is your 
rate for caddy? — Government charges Ho. 0-12 per 
acre. I charge about Its. 1-8, i.e., double ohargo in- 
cluding the establishment rate and silt clearance. 

14. Q . Why do you wish to discourage rice cultiva- 

tion?^ Because I think it nefc only deteriorates the 
land, hut it deteriorates the men*. Wo Punjabis are 
cha ppa t imu nc h e rs and have always been soldiers. If 
we take to eat teg soft rice, our hearts also will bocomo 
soft. *' 

15. Q. Does your paddy require* constant irrigation? 
~ Yes, ut least for three mo/iths, the thing is a loss, 
as very ofton it is not half ripo by the timo our canals 
stop; it is only green fodder and this the people rut 
down and sell in the bazar. 

10. Q. What is tho proportion of tho outturn us 
compared with c/ther crops? —It varies; if it is a good 
crop, it may be worth Its. GO an acre; if it is bad, it is 
not worth fifty annas; for chart or judr- a mAn will 
get Rs. 25 an acre, but that will be suro. * 

17. Q. If you have no remission for failure of rice 
crop, will that cheek itr* — Giving no remission would 
cheek it. This cultivation is a great temptation to the 
zamindar; if his rice crop fails, he sells* tho fodjerj 
plough* up the ground, and sows gram which produces 
Rs. 15 an aero; and as there is no charge of any kind 
on such crop, the zamindar is tempted to run tho risk, 
i.e., if the rice crop is matured, as it sometimes is, 
then ho gets his Rs. 40 to Its. 50 per aero; and if it 
fails, tho cultivator utilizes tho green rue as fodder and 
cultivates rabi on the samo moisture with tho help of 
well irrigation and has nothing to pay. 


Afr. J. 
Wilson. 


Hon'blo Mr. J. Wilson, C S. I., Settlement Commissioner, Punjab. 

(22nd October mi.) 

(1) Note on the means of inigation of the Lower Bail Voab. 


The rivers of tho Punjab after they debouch from 
tho Himalayas on to tho groat alluvial plain of North- 
ern India, all bond to tho westward. This goneral 
trend is possibly duo to Vhe effect of tho rotation of 
tho earth from werfc to east. At all events it has been 
going on for cent lines, and there is ample evidonco 
from tho records of the past fifty years that tho west- 
ward tendency is still in full forco. One result of 
this actum is that tho rivors havo left behind them 
oil their south-east bank wide valleys of compara- 
tively low level, the result of recent alluvial \lopo-* 
sits m the abandoned nvor* channels, and that, they 
are cutting into • comparatively high land on # tfccnr 
right or north-western bank, mo that it is general ty 
easier and less expensive to conduct tho wafoer of a 
river for purposes of irrigation on to tho land on tho 
loft bank than on, tho right hank. Another result is 
that tho Indus, the most western of tho Punjab ri- 
vers, keeps closely to tho Sulamiftii Range, which 
bounds tho Punjab on the west, and is separated from 
it by (xmipnrutivojy high-leyel alluvial land, formul 
by the detritus from that Rango ; so that there is very 
little laud to tho west df the Indus which can bo irri- 
gated by canals from that river. Tho only use there- 
fore that can bo mado on a largo scale, for irrigation 
purposes, of tho water of tho Indus, is to irrigate by 
its means ’die Sind-Sagar Doab tract lying to tho oa->*, 
and there is amplo water in* tho Indus alone lo irri- 
gate all that is irrigablo of that Doab. Similarly tho 
.Iholum river ennneft be usod to any extent to irrigate 
tho comparatively high land on its right hank, and it 
is now being utilized to irrigate the .Jach Doab lying 
# on its left bank, and will furnish an ample supply for 
'the irrigation of that Doab. Tho Clionab again has been 
similarly utilized to irrigate the Raohna Doab lying 
on its left bank and will supply sufficient water to 
irrigate the whole of that aroa. Tho Ravi also now 
irrigates *tho upper portion of the Bari Doab on its 
left bank, but it does not furnish a sufficient supply 
of water for the irrigation of the lower portion of 
that Doab. Similarly, the Sutlej by means of the Sit- 
hind Canal irrigates a portion of the vadt dry tract 
south and east of its valley, and there is a consider- 
able area of irrigation from that river on tho same 
side by means of inundation canals in Ferozepore and 
Bahawalpur, while the canal irrigation on its right 
bank is comparatively insignificant. 

There is still a largo surplus supply of water in the 


Sutlej, especially after its junction with the Beas t for 
a further great development of irrigation, and in 
accordance with the system hitherto pursued in deal- 
ing with these rivers this supply should bo utilizod in 
extending irrigation to tlio desert country to tile 
south-east, where there is a vast area of good soil 
available for cultivation. But, contrary to the general 
rule above described, it is now proposed to utilize this 
water in irrigating the Lower Bari Doab on tho light 
bank of tho river, against what may ho called tho gen- 
eral slope of the country. This will not only deprive tho 
dp»erfc« country to the south of any chance of future 
irrigation on a large scale; but will leave unutilized 
the surplus* waiters of* tho Clionab and Jlielum. These 
rivers* will, after supplying ample irrigation to the 
Jneh quid Raohna t I)oabs, still have a large surplus of 
water available, which cannot he used to irrigate the 
comparatively high land of the Sind-Sagar Doab 
Thai and must run to waste unless it is employed to 
irrigate the Lower Bari Doab. . In order to do this 
it must bo carried Across tho Ravi, hut this can pre- 
sent no great engineering difficulty, as tho Ravi is 
not a largo river; its channel is often dry in the win- 
ter, ami it would be easy to control its floods in sum- 
mer (reduced by the amount taken into the Bari 
Doab Canal) by a w r eir which would divert them into 
tho canal crossing the valley from tho Clionab, 
or pass them on down its own channel. Even a high- 
level aqueduct across tho Ravi would not be impos- 
sible. This would leave the whole of tho water of the 
combined Sutlej and Beas available for the irrigation 
of tho great tract to the south-east, which must other- 
wise remain for ever a desert. 

T recommend therefore that an inquiry bo under- 
taken as to the feasibility of constructing a weir across 
the Ohenab river below its junction with tho Jhelum 
and taking out a canal from that point across tho 
Ravi Valley to irrigate the lowor portion of tho Bari 
Doab in the Mooltan distriot; and that the expen- 
sive Lower Bari Doab project of a canal from the 
Sutlej be held in abeyance until this scheme has been 
examined. 

It might also Go found possible, at some future time, 
to extend the eastern branch of the present Chen ab 
Canal across, the Ravi higher up to irrigate that por- 
tion of the Bari Doab which lie* in the Montgomery 
district, 
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//. — Note on the Irrigation of the Hirer Valleys of the Punjab. 


When the Punjab came under British rule, half a 
centuiy ago, the only canuls of any importance in exis- 
tence were (with the exception of the Western Jumna 
Canals which is outside the Punjab proper) the 
inundation canals in the extremo south-west of the 
Province which had been drawn from the rivers Sut- 
lej, Chenab and Indus to irrigate 'the comparatively 
low land in the valleys of thohe rivers. The annual 
rainfall rapidly decreases as the distance from the 
Himalayas to the south-west increases, and soon a 
rone is reached below which cultivation by moans of 
the local rainfall only becomes extremely precarious. 
Accordingly cultivatidn was then, in that part of the 
Province, confined almost entirely to the valleys of 
the rivers,’ where it ootild be carried on by means of 
the river-floods, of theso small inundation canals, or 
of wells. The Imputation also was to a great extent, 
confined to the neighbourhood of the rivers, while 
the doabs or high-lying alluvial tracts between the 
rivers maintained only a very scanty population who 
subsisted mainly on the produce of their flocks and 
hords. 


system of canal and revenue administration, and as 
any considerable enhancement of the rates would fur- 
ther disturb the rotations between landlords and 
tenants, and possioly require a reconsideration of the 
land revenue assessment. 

In tho meantime these canals will bring in practi- 
cally no direct profit to tho State. The advantage 
derived by the State from them is represented by tho 
land revenue charged on the cultivation which is 
made possible by their maintenance, and an indirect 
credit of land revenue is allowed to tho canals on this 
account. Should the canals he neglected, the income 
of the State from land revenue will fall off. Should 
they be improved and extended, the land revonuo will, 
under the system of fluctuating assessment now gene- 
rally introduced on these canals, bo enhanced. It is 
therefore to tho pecuniary profit of tho State that 
it should expend money on extending and improving 
these canals, although the accounts of tho Irrigation 
Department may not show a direct profit from tho 
expenditure. 


Tho inundation canals had boon for the most part 
excavated by the irrigators themselves under tho on 
courtfgement rtf tho local rules, and were annually 
cleared by the labour of the irrigators, organised by 
tho rulor of ‘the day. When first the British Govern- 
ment took over tho country it failed to realise the 
nood of aiding the people to maintain theso canals, 
which began to fall into disrepair; and it wiws only 
after irrigation and cultivation had fallen off con- 
siderably that 'rhe necessity of Government interfer- 
ence was realised, and the management of theso canals 
was taken over, first by tho Deputy Commissioner and 
afterwards by the Irrigation Department. The clear- 
ances continued to bo done by the irrigators with 
their own labour, hut it was organised by the officers 
of Government. As the canals had been constructed 
and were maintained by tho irrigators and not at tho 
direct expense of the State, they were looked upon not 
as State canals, from which the State could draw any 
direct profit, but as in a sense owned by tho people 
themselves. No charge was made by Government, for 
the use of the water; and as no direct income was re- 
ceived by the State from these canals, Government was 
very reluctant to expend any money on their extension 
or improvement. Their management lias boon greatly 
improved in the last thirty years under the control 
of the officers of the Irrigation Department, hut it 
has always been difficult to obtain money to spend on 
them, and many obviously desirable improvements 
have remained in abeyance for that reason. 


Arrangements are now in progress for abolishing 
the old system of having the canals cleared bv f ho 
irrigators themselves, and for introducing what is 
now almost tho universal system elsewhere (except on 
Ferozopore) of having the canals cleared and ma n- 
tftined entirely at the expense of the State, which 
will derive an income from cash rates levied from 
the irrigators for the use of tho water (occupies 
rates). The change of system is now being carried 
out in the Mooltan district under the orders of the 
Government of India and proposals have been submit- 
ted for effecting a simitar change in the Muz.nffargarh 
district. The new occupiers’ rates have been fixed 
at a low pitch, in the first instance, chiefly because 
the rent system of the country had become established 
on the basis of the custom that the tenant should 
supply tho labour required for the annual clearance of 
the canals, and to have suddenly charged eecu piers’ 
rates appreciably higher than tho cost of this labour 
would have disturbed the established system of rents, 
and the whole rotations between landlord and tenant. 
The rates charged have therefore been calculated so 
as to merely cover the actual cost of annual clearance 
and maintenance of tho canals, nnd there will be no 
immediate direct profit to Government from them. 


Secretary to’tlv' Oowunent 
of I* cfla. r-ihUe Worku IV- 
No. 321, dated 7th 
February 1303 


It has been deoidod by the Government of India 
that in the case of these in- 
undation canals tho usual 
principle should be acted 
upon that the oecuniers* 
rates should be periodically 
re-examined, and if deemed advisable, enhanced with 
the object, of securing, as far as possible, a far value 
for canal water; and that future administrations 
should not he in any way debarred from taking what- 
ever rates may he considered by them to he fair and 
recoverable without oppression from the occupiers. Tt 
is, however, to he hoped that the rates now fixed will 
not be raised for some time to come, as the change 
Bow introduced is one which will radically alter the 


There is still a difficulty in obtaining money to ex- 
pend on improving theso canals. In recent corre- 
spondence which arose from a remark of the Deputy 
Commissioner, Dora Ghazi Khan, who reported ’chat 
the area irrigated from the inundation canals in his 
district had fallen in four or five years from 200,000 
to below 170,000 acres, and that the people considered 
this to be due to want of attention and insufficient 
expenditure on tho part of Irrigation Department, 
the Chief Engineer explained the existing system as 
fellows : — 

“ Funds for the extension, improvement and main- 
tenance of the canals and embankments are all in- 
cluded in budget head 43 — Imperial Minor Works and 
Navigation.” No distinction is made by the Govern- 
ment of Tudia between capital and revenue; a lump 
sum grant is made for the working of the Imperial 
canals under this head as funds ran he spared from 
tho general revenues of the country, and it is distri- 
buted by me amongst the various canals and to capital 
works or maintenance ns seems advisable in the gono- 
ral interests of the whole canals in tho Province.” 

This is bad finance. If it can be shown (as it often 
ran) that the expenditure of a lakh of rupees in ex- 
tending or improving an inundation canal will bring 
in an increased net. income to the Ptato (whether in 
the form of occupiers’ rates or land revenue) of more 
than 10 per cent., that lakh shmild ho umimdintolv 
forthcoming; hut it cannot bo got, while there is no 
difficulty in getting lakhs of rupees for expenditure 
on an extension of a perennial canal. Apparently the 
reason is that no Capital Account is kept for these 
inundation canals, and this prevents the Government 
of India from soring that it is as much a profitaHo 
expenditure of capital in the one case os in tho 
other. I trust that, something can bo done to make 
capital funds readily available for all extensions and 
improvements of those and other inundation canals 
which can he shown to be a profitable investment of 
Ptnto capital, whatever be the form un which the 
expenditure and income he* shown in the public ac- 
count* The remedy seems to ho 'to allot every year 
from Loan Cnoital a substantial sum, say, ten lakhs 
of rupees, to be expended on construction, extension 
and improvement of inundation canals. If, in ordor 
to attain this end, it is necessary to open a Capital 
Account for such canals, this should bo done. 

But there are other than merely financial considera- 
tions which render it incumbent on Government to 
devote more attention to the maintenance of irrie-*- 
tion in the river valleys. Tn the early days of British 
rule it was soon seen that tho resources of tho Province 
could he greatly improved by drawing wafer from the 
rivers and spreading it over tlie thirsty land. District 
officers made spasmodic attempts to arrange tho con- 
struction of inundation canals, and in many cases 
those were highly successful. Usually they were con- 
structed, in tho first instance, at the cost of individuals 
or local bodies, and it was only after they had proved 
a financial success that Government stepped in and 
took them over: and even now that seme of them - for 
which Capital Accounts are kept, show a not profit of 
over 20 per cent, per annum, it is difficult to get 
money to expend on their improvement or on the con- 
struction of simitar canals elsewhere. The money and 
the engineering skill at the disposal of the Plato have 
been to a targe extent monopolised by the great 
schemes for tho construction of tho perennial canals 
wh»ch have proved so «rent a r -nancia! success and 
great a boon to the country. These canals hare made 
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it possible and highly profitable to cultivate the great 
arid tracts which iormerly were only very sparsely 
inhabited, and which now support a large ana pros- 
perous population. But this has been done largely at 
the expeuso ot the inhabitants of the river valleys, 
where the population of the South-West Punjab was 
formerly concentrated. The abstraction of a large 
proportion of the water from the rivers on which they 
were dependent has affected injuriously the working 
of the inundation canals, the spread of the river-floods 
and the level of their wells, and thereby has directly 
impaired the means of irrigation available to them. 
The pasture lands to which they used to send their 
cattle have been occupied by alien colonists. Their 
tenants and labourers have been attracted an ay to the 
more easily cultivated canal lands, and ’oheir villages 
are deserted, their ueils arc abandoned, and their 
cultivated lands Jie waste. It is true that the general 
prosperity of the country has been enormously en- 
hanced, and that many of the individuals who have 
irrigated from the river valleys to the canal-irrigated 
uplands have unproved their condition. But they 
have in many cases only been driven to migrate by 
the t gradual impoverishment of their villages, due 
directly to the action of tho State, and those of them 
who have clung to their old homes have seen their old 
piosperity wane, while their more fortunate fellows 
on the perennial canals have waxed fat. More especi- 
ally the owners of the hind have seen their tenants 
leave them, their rents decrease, and their income 
irom their lands rapidly diminish. Some relief has 
boon tardily given them by a reduction of tile land 
revenue or by introducing a system of assessment 
fiuPcuating with the area of matured crop; but it is 
poor consolation to a man who used to get annually 
Hs. 60 net profit from his well and pay Its. 20 of this 
an land revenue to the State, when he rocs his well 
abandoned, to be relieved of the payment of Rs. 20 
due to the State, and to be left without the surplus 
of Its. 40 which helped to support himself and 
lvis family; or to a peasant who finds it no 
longer possible to cultivate his holding, owing 
to the failure of an inundation canal, to bo 
told that he need no longer pay the land revenue due 
on fields that produce him absolutely nothing. Some 
compensation has been made to the owmers of land on 
the Kiwi and Chenab for the injury done them by tho 
opening of the perennial canals by giving them grants 
of land on the Clienab Canal, but such grants can be 
given only tJo a small percentage of the sufferers, and 
most of them remain uncompensated. 

What 1 would urge is that it is the duty of the State, 
when contemplating tho construction of a perennial 
canal, to consider its effect upon tho inhabitants of 
tin* river valley lower down, and to provide, So far as 
possible, for the maintenance of their present pros- 
perity. One of the best means of doing this is to give 
them, in their existing villages, a share of tho irriga- 
ChJef Enni'Wg Noto tion ^ rom perennial canal, 

Ko. XXIV. dated 20th June and I am glad to see that this 

tool, page 81 of Notes. principle has now been adopt- 

ed by Government, and that irrigation from perennial 
canals is to be extended ns far as possible into the 
river valleys, duo precautions being taken to prevent 
water-logging. Another means is to provide new 
heads for existing inundation canals higher up the 
river, so that the present command may be main- 
tained when the total supply in tho river is diminish- 
ed by the opening of the perennial canal. Existing 
inundation canals should also bo extended and im- 


proved, and new inundation canals made to provide 
means of irrigation to village lands, and enable the 
owners to keep their w'ells going. A new scheme like 
tho Lower Bari Doab project should not be sanctioned 
until a complete survey of tho river valley below the 
proposed w r eir has been mode, a thorough inquiry into 
tho effect of the opening or the canal on the river 
valley lower dlAvn carried out, and provision made 
for remedying so far as possible the injury to the in- 
habitants of that valley to be anticipated the effect 
of tho opening of the canal. In the case of canals 
already constructed a similar inq’uiry’ should no\y be 
instituted and all possible remedies applied, the co»t 
being added to the capital Cost qf the canal. 

I anticipate that the process ngw going on w ill con* 
tinue to develop, and that by degrees a great poll ion 
of the waters of the Punjab r.ivers will* be diverted 
by successive w'eirs on to the Doflb uplands ; but thoTe 
is no good reason why the cultivation of the river 
valleys should be abandoned, and there will always be 
a large surplus of w r ater in the flood season tvliich will 
not be required by the perennial c&n&ls and which 
could bo utilised by moans of inundation canals for 
the irrigation of tho low-lying lands neay the river, 
beds, which it would not ho convenient or advisable 
to irrigate from 'the high-level perennial canals. *Tho 
construction of inundatipn canals should therefore ho 
continued alongside that of perennial oftnaU. It? will 
still he in many cases financially profitable to the 
State, but oven where it cannot be shown* to be so, it 
may often be advisable to make such a canal in. order 
to treat with justice the river-side population. I be- 
lieve, however, 'that there are many tracts in which in- 
undation canals can still be constructed which will 
bring in a substantial direct return on their capital 
cost. Nothing has yet been done in tho Indus river 
valley in the l)era Ismail Khan district, though the 
neighbouring district of Muzaffargarh is w r ell supplied 
w ith inundation canals. Hardly anything has been 
done in Jhang district, though inmida'cion canals have 
been worked with great success in the Slim-hpur dis- 
trict above it and the Mooltan district below it. 

My recommendations are that a due proportion of 
tho capital and engineering skill at the disposal of 
the State should be expended oin 'clie improvameht of 
the means of irrigation in tho river valleys, and moro 
particularly that — 

(1) a grant of ten lakhs of rupees should be made 

annually from Loan Capital for the con- 
struction, extension and improvement of 
inundation canals, apart from the-amount 
required for the maintenance of tho exist- 
ing irrigation ; and that additional funds be 
modo readily available for capital expendi- 
ture on such canals if required; 

(2) » complete survey should at once be under- 

taken of all' the river valleys of the Punjab 
river by river, with the view of determin- 
ing what can best be done 'bo maintain 
existing cultivation, to restore abandoned 
cultivation, and to provide facilities by 
means t>f inundation canals for tho im- 
provement or extension of cultivation ; 

(3) the Sind Sagar Doab Canal be left to a future 

generation ; 

(4) the Lower Bari Doab Canal project be held 

in abeyance until the inquiry now advo- 
cated has been completed. 


777 . — Xofe on future Irrigation Policy in the Punjab. 


The following statement will give some idea of the 
development of irrigation in the Punjab since 1868. 
Detailed figures are not available for an earlier date. 
I give the figures in thousands of acres : — • 


Period. 

Total 

cultivated 

area. 

Total area 
Irrigated. 

Area irri- 
gated by 
State canal*. 

1868 .... 

20,108 

5,984 

1,126 

1899-1000 . 

27,890 | 

9,37G 

j 4,24 i 


Thus, while the cultivated area has in the 33 years in- 
creased by 38 per cent., the irrigated area has in- 
creased by 66 per cent., and the area irrigated by 
State canals has quadrupled. One-third of tno culti- 
vated area is protected by irrigation. 

Figures have been separately given showing the 
Rapid development of the State canals. It is to bo 
noted also that weHls are still one of the most im- 
portant means of irrigation, the area irrigated from 


them during the last year having been 4,155,000 acres, 
or just short of the 4,244,000 acres irrigated bv State 
canals’. Irrigation from wells continues to develop 
steadily as will be seen from the figures for the last 


ten years ; — 


Tear. 

Wells fit for nse 
in thousands. 

Area of crops 
matured by well 
Irrigation, thowa'da 
of acres. 

1890-91 . 



203 

3,822 

1891-92 . 



273 

3,696 

1892-93 . 



271 

8.429 

1893-94 . 



279 

3.450 

1894-95 . 



278 

l 3.07* 

1895-90 . 



287 

3.731 

1896-97 . 



806 

4,007 

1897-98 . 



302 

3,971 

1898-99 . 



809 

3.957 

1899-1900 . 



849 | 

4,166 
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It will bo soen that although, as might bo expected, 
an impetus was given to weil-siuking and well irriga- 
'cion in the dry years 1896-97 and 1899-1900, the pro- 
gress has been on the whole remarkably steady, and 
there were last year in the Province 86,000 more 
wells fit for use than there were ten years before. 
There has been a larger proportionate increase in 
kachcha 'chan in masonry wells. As the former cost 
littlo and are more easily sunk than masonry 
wells in a sudden drought, the number of such 
kuchcha worts in use last year was 31,000 more than 
in the year before. But masonry wells also show a 
. . . . . . , steady increaso, the number so 

(Sceprh. * ». b enjck .) C | asse( j ] iav ing increased from 

222,000 in 1889-90 to 276,000 in 1899-1900, or by 
53,000. The cost* of *a masonry well varies very much 
according to, the depth' tp water and the character of 
the masodry, but it 'riiurft average at least Rs 800; 
so that in the last ten years the people of the Punjab 
must have spent about Rs. 1,59,00,000, or, say, a 
million sterling in the construction of new wells or 
the repair of old ones; besides what they spent in 
maintaining the other 200,000 or more in working 
order.. This means a capital expenditure on masonry 
wells alone of an average of sixteen lakhs per annum. 

Let us now See that help has been given by Govern- 
ment towards this great development of well 'irriga- 
tion,, from which it benefits so much directly and 
indirectly. From a statement I have had made out 
ss^mvi from Annual Jlevenuo 

Report it appears that during 
the lust eight years the total sum advanced under the 
Land Improvement Act was Rs. 21,10,267. More than 
half of this must have been advanced to colonists on 
the Chonab Canal to enable them to pay the prelimi- 
nary expenses of survey, w nter-oourso construction, 
etc. And the actual amount advanced for well rou- 
st ruction cannot have much exceeded one lakh a 
year, against the sixteen lakhs a year spent by the 
people on construction of wells. Moreover, in thoso 
eight years the total amount of principle outstanding 
under this Act has been reduced from Rs. 15,19,472 
to Its. 13,49,368. Only Rs. 6,639 have boon written 
off as irrecoverable and the total amount realised as 
interest is Rs. 7,84,487, so that apparently the revenue 
account 1 stands as follows : — 

Rs, 

Interest recovered in the 8 years . . 7,84,487 

Sums written off as irrecoverable . 6,639 


Not incoino . 7,77,848 

or an average of Rs. 97,231 per annum, which gives 
a percentage of over 7 per cent, on .the average out- 
standings of Rs. 13,46,777. As the Local Government 
pays only 3.J per cent, to the Government of India on 
sums borrowed to be advanced under this Act, it 
makes a handsome direct profit out of its money-lend- 
ing business under this head, besides the great in- 
direct advantages it derives from the extension of well 
irrigation. According to the account furnished by 
the Assistant Secretary to Government, Financial 
Department, the net gain to the Provincial Govern- 
ment from these loans has been Rs. 40,000 per annum 
on the average of the Inst eleven years. The en- 
couragement given by these advances is not, how- 
ever, so far of any great importance. From State- 
ment XXVII attached to the Annual Land Revenue 
Report it appears that during the last ten years only 
3,132 new wells were made and 280 old ones repaired 
with tho aid of advances under the Land Improve- 
ment Act, while, as already saiid, the landowners in 
that period constructed or brought into use 53,000 
masonry wells, or 15 times as many as were aided ny 
the State. 

Tho process of granting advances under the Land 
Improvement Loans Act has been considerably simpli- 
fied of late, but the accounts are still very complicated. 
Interest is charged at 61 per cent., and it is thought 
necessary to keep an elaborate account of repayments 
of principle and interest separately for each instal- 
ment which confuses the borrower and causes extra 
labour to tho officials concerned. This is ono cause of 
the unpopularity of Land Improvement Loans ; other 
causes are the difficulty in getting a loan which is 
sometimes caused by the smallness of the grant mado 
available year by year for tho Province, and tho levy 
of 0V per cent, interest, which, though low as com- 
pared with the rates actually charged by private 
money-lenders, sounds high to the borrower when he 
is told he will have to ropay double tho amount bor- 
rowed if tho instalments are sproad over 21) yean*. 1 
would invito attention to the calculation made by 
Colonel Grey, in which ho shows that if R*. 300 lent 
as a takavi advance to make a well be recorded 
without interest by annual instalments of Re. 30, the 
aotual cost of the loan to the State is only Rs. 101-6-0 

Vil. IV, 


and as ufter the expiry of the period of repayment 
tho Stato can realise an extra land-revenue of Rs. 20 
from the well for over, its .advance, though made with- 
out interest, really pays it 20 per cent, on its capital 
Srtthmoi t it sport, para- outlay. In the adjoining Mul- 
swph.tf. tan district the average fixed 

assessment imposed on a well at the recent settlement 
is Rs. 20, but besides this the construction of a well, 
which enables tho cultivator to bring to maturity a 
much larger area of canal irrigated crops adds greatly 
to tho land revenue realised under tho system now 
introduced under which the land revenue on canal- 
irrigated crops will vary with the area of crop matur- 
ed and will bo levied in addition to the fixed assess- 
ment on the well. Similarly, tho well will add to 'cho 
amount of occupier’s rate realised, as that is levied on 
the matured crop area. In the canal-irrigated tracts 
of Multan a well oan be made for Rs. 300; and if 
such a well bo constructed by means of an advance 
made without interest on Colonel Greys scheme, the 
State will ultimately, after tho expiry of tho periods 
for tho repayment of tho loan and for the protective 
lease, i.r., at tho latest after twenty years, gam a 
not profit of much more than 20 per cent, on* the 
aotual capital cost of tho loan. In a district under 
fixed assessment tho return to tho Stato must bo de- 
ferred till the expiry of the period of settlement, or 
at the outside 30 years, but tho Stato can well afford 
to wait oven this poriod in order to get a return of 
more than 20 per cent, oil its capital expenditure, 
morn especially when it is considered t-lmt every well 
constructed adds to the produce of tho country, tho 
security of the land revenue, and the protection of 
the population from drought and famine. It would 
therefore ho ft profitable financial speculation for 
Government to advance without interest very largo 
sums for tho construction of wellb wherever they are 
likely to ultimately iwld much to the canal or land 
revenue, as they will all over the plains of the Punjab. 

1 would urge that this policy be generally adopted, 
and that ten lakhs of rupees be placed annually at tho 
disposal of tho Punjab Government for advances 
without interest for the construction of wells. Those* 
advances should bo kept distinctly separate in tho 
accounts from other loans and it should bo realised in 
tho Provincial contract and elsewhere that they win 
on the average bring in no not profit for about 15 
years, but will then give a profit of more than 20 per 
cent, on tho net outlay. If this be thought too bold 
i\ policy, T would ask that nt least the rate of interest 
charged on such advances should be reduced to 4 per 
cent., so that Government should not make any direct 
profit ns a money-lender, in addition to the great in- 
direct benefits it derives from tho construction of 
wells. 

Notwithstanding tho great progress that Juw Veen 
made in the last fifty years, T consider that irrigation 
in the Punjab is but in its infancy. We arc only 
beginning to tap tho sources of water-sup pi v, above 
and below ground. Our great perennial canals, 
though they absorb almost the whole of tli* winter 
supply in some of the rivers, utilise only a fraction of 
the monsoon supply, and the summer floods pass on 
to tho sea in practically undiminished volume Mean- 
while there is any amount of land available for 
irrigation. Tho area of unirrigated cultivated 
land in the Punjab is some 15 millions of acres 
and the total cultivable uncultivated area is over 21 
millions of acres, making a total of 36 millions of 
acres. Of this area at least 20 millions of joros are 
commanded by the rivers as they issue from the hills, 
and it is quite possible to add this to the J millions of 
acres already irrigated bv canals and wells. Moreover, 
there arc further untold millions of acres in the Ka.i- 
putana desert which it is quite feasible to irrigate 
from the Punjab rivers. I anticipate a time when 
the Ilood waters of these rivers will bo poured over 
vast tracts to the south and east, giving them suili- 
cient moisture for the ripening of an autumn crop 
and the sowing of a spring crop, and raising the ^under- 
ground water-level sufficiently near the surra ce t.o 
enable the people to ripen their spring crops by means 
of wells. And it is towards this end that we ^umld 
shape our policy. We should keep moving the waters 
of tho rivers ever eastwards and south wards. We 
should encourage as much as possible the sinking at 
wells wherever the water-level has been brought, near 
the surface, and should gradually refuse irrigation 
in the winter season to such tracts, so as to compel 
tho people to havo recourse to wells and save tli© 
canal water for tracts farther south wlicro the water- 
level is still deep. There arc other than purely finan- 
cial reasons for encouraging a groat development 
wells. Tt is better for tho physical health and 
moral character of the pooplo that they should navfc 
to labour on their wells than that they should sit idly 

t 2 
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Mr. J. watching the canal water flowing over their fields. 

Wilson. Again, as things at present stand, think of the enor- 

— mous responsibility tha'c lies upon Government to 
maintain its canal system in full working order. If 
the Khanki wmr gave way and was useless ior even 
six months, many thousands oi peasants on the Chonab 
Canal would at once be plunged into vlire distress, as 
their fields would produce nothing. Whereas, if the 
water-level had been raised to working-point and 
tho country Were dotted over with wells, they would 
bo able to irrigate their fields and get some produce 
out of tho land. 80 that even if owing to some cata- 
clysm the canal failed entirely, their destitution would 
come on only gradually and there would be time to 
arrange to provide for them elsewhere. 


Uly recomendations thereforo <are that tho n avers ui 
tho Punjab rivers should be carried as far to the east 
and south as possible ; that where the rainfall is good 
or the underground water-lovel sufficiently near the 
surface to make irrigation from wells practicable, 
canal water in tho winter season should gradually bo 
refused; that every possible encouragement should 
be given to the sinking of wells, and more particularly 
that ten lakhs of rupees should be placed annually at 
the disposal of the Punjab Government to be advanced 
on loans without interest for the construction of 
wells; and that we should gradually take into our 
canals more and more of the flood-waters of the rivers 
and spread them far over the country.. 


IV. — Replies to 

I have already submitted memoranda for the Irriga- 
tion Commission on the following subjects : — 

I. Means of Irrigation of the Lower Bari Doab. 

,11. Irrigation of the ltiver Valleys of the Punjab. 

111. Future Irrigation Policy in tho Punjab, with 

‘ special reference to the development of 

x irrigation by means of wells anil inunda- 

tion canals. 1 need not repeat what I 
have said in those memoranda. 

A. — General. 

1. I liavo special knowlcdgo of the following dis- 
tricts of the Punjab : — 

(1) Uuiyuun, where I worked as Assistant Settle- 

ment Officer for two years, and where I 
assisted tho Deputy Commissioiier in 
granting remission of arrears and reduc- 
tion of assessment on a large scale after 
tho droughts and fever and loss of cattle 
and population of the years 1877-1882. 

(2) Sirsa and Jfazdka Talisils, tho assessment of 

which I revised in 1879-1882. 

(c3) Shah pur district , w hero 1 was Deputy Com- 
missioner and Settlement Officer lor eight 
years. 

(4) Rawalpindi district , of which I was Deputy 
Commissioner for 21 years. 

1 have also as Settlement Commissioner learned 
much of the agricultural condition of the following 
districts during tho last two years, i nz. } Jhang, Mul- 
tan, Muzaflargurh, Dora Ismail Khan, Kehat, Hazara 
and Jhelum. 

I propose therefore to answer the questions with 
reference to the circumstances of tho Province gener- 
ally, but with special reference to Shahpur and the 
south-western districts. 

2. The total average annual rainfall varies, as a 
general rule, inversely with the distance lrom the 
Himalayas. Along the foot of the hills there is a 
zone of country whore it amounts to over bO inches 
per annum and is fairly certain, so that a largo area 
of crops can be grown every year with the help of the 
local rainfall alone. Further out the average rainfall 
is between 30 aud 20 inches, and becomes mure uncer- 
tain, so that, while it is still possible in good years to 
grow a large area of rain-crops, they are more in- 
secure aud in years of drought either cannot be sown 
or fail largely. Still more to the south-west comes a 
zone where tho average rainfall is botween 20 and 10 
inches and exceedingly variable, so that tho rain-crops 
are very precarious. In a year of good rainfall, large 
areas are sown and give a handsome outturn, but in 
a year of drought practically no crops are matured 
except with the aid of irrigation. In the extreme 
south-west of tho Province the rainfall is on the aver- 
age less than ton inches and the area grown in depen- 
dence on the local rainfall only is quite insignificant, so 
that here the cultivation depends on the annual floods 
of tho rivers or on wells and canals. 

The importance of artificial irrigation varies in- 
versely with tho amount and certainty of the local 
ru infall. In tho zono of fairly certain rainfall near 
the hills, though wells are sunk m groat numbers 
wherever the conditions are favourable and tho water 
of the hill torrents and springs is conducted on to the 
fields below, .a large proportion of the crops are grown 
without any artificial irrigation. Further to the 
south-west, *as tho rainfall decreases in amount and 
becomes more uncertain, wells and canals become more 
and more important, until in the south-west of the 
Punjab, no attempt m made to grow a crop unle^® 
Tt can bo irrigated by a well or canal, or sown on land 
moistened by tho river-floods. 


printed questions. 

On what may be callea xno xNoixnern*i'iateau, north 
of tlm Salt ltange, comprising the Jhelum and Rawal- 
pindi districts, and pares of Sh&hpur and Hazara^ the 
country is so cut up by hills and ravinos that it is 
impossible to construct Largo canals or to sink many 
wells, and although the rainfall is, towards the* soutu 
of the Plateau, comparatively scanty and uncertain, 
the crops are almost entiroly .dependent on the local 
rainfall. Great pains ase. taken by *mo$Liis of an ela- 
borate system of embankments, small and great, to 
retain tho moisture on tho terraced fluids ana to .con-, 
duct the drainage of the higher lands on to them, hut 
when the local rainfall fails, ( as it did disastrously irv 
the Jhelum district in 1899, these embankments aro 
useless and tho fields remain dry and barren. 

Again, in the ltohtak and Hissar districts on the 
borders of tho Rajput an a desort, when the rainfall is 
opportune, immense areas of the level light soil which 
characterises the tract, are ploughed and sown and 
produce a large quantity of gram an'd fodder, but 
when a >ear of drought comes, as it docs about once 
in five years, tho whole country is a desert (except 
where irrigation from one of the perennial eanaL is 
possible) owing to the fact that over almost the whole 
of this trivet, the underground water-level is 80 feet 
or more from the surface, and irrigation from wells 
prohibitively expensive. On an average of years the 
tract produces enough grain to support a large popula- 
tion, hut they aro subject to the most violent vicissi- 
tudes of plenty .and starvation. 

Jn the almost rainless tract in the south-west of the 
Province a great deal has been done by neans of i in- 
undation canals to spread the flood- w ar nrs.. cf the 
rivers in the hot season over the country, sometimes 
at a considerable distance from the river bed, and as 
tins process brings the underground water-level near 
tho surface, irrigation from wells becomes easy, and 
largo areas of crops are raised in summer by means 
of canal irrigation alone, and in winter Oy means of 
canal irrigation aided by wells, the canal water mois- 
tening the land for the sowing of a winter-crop, and 
the well irrigation during the winter, when the rivers 
have fallen and the canals have ceased to flow, bring- 
ing it to maturity* 

During the last forty years a series of groat canals 
have been constructed, taking out from the rivers 
soon after they debouch from the hills, and conduct- 
ing theiir water over the vast stretches of compara- 
tively high-lying land between tho river valleys, much 
of which with its scanty rainfall and deep spring- 
level formerly produced hardly any crops. With tho 
aid of weirs, these canals intercept the winter flow 
of tho rivers as well as their summer floods, and thus 
give irrigation all through the year. They nave made 
it possible to grow immense areas of crops whore no 
crop was possible before, and rendered them secure 
from any but partial failure. The most striking ex- 
ample of these works is the Chenab Canal, which n&s 
brought under irrigation and cultivation a million and 
a-half of acres, formerly waste, and now supports in 
comfort a population of 800,000 bouIs where ten years 
ago only 60,000 found a scanty subsistence. 

3. L do not think that anywhere extension of irri- 
gation is hindered by sparsity of population or to any 
great extent by insufficient supply of cattle or manure. 
Where irrigation can bo profitably extended, culti- 
vators are easily found, and tbe necessary number of 
cattle is soon forthcoming, except in the case of poor 
individual owners whom liberal grants of takavi for 
bullocks w r ould often enable to work their wells moro 
fully. Nor is the soil unsuitable to irrigation any- 
w hero in the Punjab except possibly in the Thai of 
the Sind-Sagar Doab, and even there 1 do not myself 
think that the povorty of the soil or the prevalence of 
sand-hills will be found too formidable an obstacle. 
Tho rise and fall of the annual floods of tho snow-fed 
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rirew have proved favourable to the extension of irri- 
gation. There are many tracts, howevor, where irri- 
gation by means of wells would be mucih more com- 
mon, were tlio underground water-table nearer the 
surface. The chief obstacle to tho extension of irri- 
gation, where irrigation is feasible and would be pro- 
fitable, is the lack of capital for the initial expendi- 
ture whether on wells or canals. Once they are made, 
it is seldom difficult to keep them going, though at 
times the superior attractions of easier cultivation 
elsewhere may cause wells to be temporarily deserted, 
or the want of bullocks may cripplo tue peasant pro- 
prietor and make him temporarily abaudon his well. 
If Government Would itself spend more money on tho 
construction of canals, and advance more money for 
the construction of welW, a very large extension of 
irrigation would result, and other difficulties would 
disappear. * 


Tho fear of enhanced revenue assessment has no 
appreciable effect in hindering extension of irrigation. 
The provisions for the protection of improvements 
against enhancement of tho land revenue ore well 
known and havo the full confidence of the people, who 
continue to sink wells and make other improvement * 
when a new assessment is impending just as if tlioir 
assessment w'ore fixed for years to come. For in- 
stance, in tho Indus valley tract of tho Dera Ismail 
Khan district, now undor re-assessment, a thousand 
wells have been ma'de in the last twenty years. 


»Tonants*at-will do not sink wells and are not likely 
to do so, so long as they remain tenant s-at-will. A 
few of them might sink wells if they were given n 
right of occupancy, but there is no sufficient ground 

Punjab Tenancy Act. „oo Kffi* * 
tioii o i. ln tlm law. Tlio present law 

provides that a tenant-at- 
will can make an improvement with the assent of his 
landlord, and thereby becomes entitled to compensa- 
tion for the improvement on ejectment. Further than 
this the law could not go without undue interference 
with the rights of landlords. A tenant having right of 
occupancy is entitled to make improvements on his 
tenancy and is protected 
SoctlonB 63 , 22. from enhancement of rent 

* v thereon until the land re- 

venue is enhanced, so that lie has the same inducement 
to make improvements that a proprietor has. 


All that is wanted to oncourage extension of irriga- 
tion in the Punjab iB the provision of capital for tho 
constructions of wells and canals. 

4. Soe Douie’s Settlement Manual, paragraphs 
502- 505. 


Land irrigated by a new well, dam or reservoir is 
protected from enhancement of assessment for 20 
years; land irrigated by an old well, dam or reservoir 
repaired, for ten years; for a cut from a river or 
lake exemption from enhancement is allowed for 
from five to ten years, Thcso poriods aro generally 
sufficient, and the Financial Commissioner has tho 
power (never used) to great protection for 
longer periods when special reasons can bo shown 
for this indulgouco. In practice tho exemption is 
secured by an inquiry made by the Settlement Officer 
into tho case of every well made since last settlement, 
and the grant of n protective lease and exemption 
from wet assessment of all wells entitled to it under 
tho rules. As an occupancy tenant canrufo have his 
rent enhanced except in terms of tho land reven le, 
he enjoys the same protection from enhance. none on 
account of an improvement that an owner does. 

In the south-western districts where the laud with- 
out irrigation produces nothing, the rule till lately 
was that when a well was constructed to irrigato land 
beyond the reach of river-floods on canal waters half 
the assessment shoul'd be remitted. Recently, how- 
ever, Government have extended the protection and 
ruled that in such a case no assessment what- 
ever shall be realised on the land or well during the 
period of exemption. This liberal provision should 
further encourage the construction of wells in such 
tracts. 

It is sometimes argued that an improvement effect- 
ed by tho expenditure of private capital should be 
oxottipted from enhancement of land revenue on that 
account for ever, but I am strongly opposed to the 
introduction of any such sweeping change in tho 
assessment policy of the Punjab. Ono reason givei 
for perpetual exemption is that it is economically 
wrong to tax the expenditure of capital on improve- 
ments. I cannot subscribe to this argument. It 
scoK«rf to me that accumulated capital in whatever 
form is one of the first things that should be taxed, 
and this is in accordance with tho policy now adopted 


in England of imposing graduated death duties and 
a high income-tax. If a landowner, under the pro- 
tection of our laws, has boon able to accumulate 
capital and make a well, which adds consuleranly to 
lus income, there is no reason why lie should not pay 
to the State which protects him a portion of the en- 
hanced income he gets from this investment of his 
capital. All that is necessary is that the enhance- 
ment of the revenue should not be so great or so 
sudden as to discourage such investments of capital, 
and experience shows that the assessment rules in 
force in tho Punjab do not operate as any moll dis- 
couragement. For during the past ten years tlio 
landowners of the Punjab havo spent over 150 lakhs 
of rupees in making or bringing into use 53,000 
masonry wells, although each man know that his 
making a well would result in on enhancement of his 
assessment ufter the expiry of tho period of exemp- 
tion. There is, therefore, no need to grant u per- 
petual exemption from enhancement on improvements, 
nor can it be equitably claimed, nor dots any land- 
owner in the Punjab, unless prompted from without* 
think of claiming it. 


If such perpetual exemptions wore allowed, we 
should have in practice the anomaly that good well- 
irrigated lands producing valuable crops would pay 
a low rate of revenue, while poor crops on unirrigated 
lands would pay a rate of assessment much higher in 
proportion to the gross produce or to the net profits of 
cultivation. This would seem very unfair to the ordi- 
nary Punjab peasant, who has been uccustomed to seo 
the assessment proportioned to tho net profits, and to 
some extent to the gross produce of the land, and to my 
mind would bo really inequitable, it the period of low 
assessment w r ero extended for longer than was neces- 
sary to give the improving landowner a fair return 
for tho capital spent by linn on his improvement, it 
would be .all in favour of the capitalist and would 
by comparison injuriously affect tho poor peasant with 
no capital. There would bo great danger, too, of its 
directly injuring the owner oi unimproved land. 

Along with tho theory of not 
taxing improvements, goes 
tlio theory of assessing 
according to its actual produce but witli 
reference to its capabilities, and we should prob- 
ably not only have improved land assessed at 

very low rates in comparison with the actual profits, 
but unimproved land ussessed at rates high in com- 
parison with its actual profits, on tho ground that it 
might be improved, say, by tho sinking of a well whore 
tho spring level is near the surface. This would bo 
grossly unfair to the poor man who had not the capital 
to make the improvement, and would tend to compel 
him to part wdth his land to a capitalist. I trust there- 
fore that the Punjab with its throe million of peasant 
ow ners, most of them w ithout sufficient capital to 
mako expensive improvements on their land, will bo 
saved from tho application of this theory, and that 
the present period to exemption from enhanced assess- 
ment, which is ample to give the improving owner a 
fair return on his capital, will not bo oxtendod. 


Report uf liullau Famine Com- 
mission, 1001, para. 320 , 


land not 


I think, however, that the present rub's might be 
made more liberal, not only in order to encourage im- 
provements, but in order to make them more equit- 
able Proviso (b) of the rules is as follows : — 


“ Provided that no lease shall bo given on 
account of a well or other work constructed 
to water land already assessed at irrigated 
rates, 4us a lease is intended to secure tlio 
ow'uer against an enhancement of assess- 
ment, and not to entitlo him to tho re- 
mission of any part of the demand already 
in force.” 

The actual working of this proviso is as follows. 
The Settlement Officer at a revision of assessment 
assesses a well owuied by A .and tho land attached to 
it at Its. 30 wet assessment. He finds that the well 
was made five years ago at a cost of Rs. 300 in lard 
previously uncultivated and unossessed, and there- 
fore gives a protective lease for 15 years and assesses 
the laud at the unirrigated rate at Its. 10, doforring 
the realisation of the Rs. 20, which represents tho 
wet part of the assessment, for tho remaining 15 
years of the period of exemption. Ho finds another 
well adjoining it, owned by B, of exactly the same 
character, and assesses that and the land attached to 
it also at Rs. 30. B points out that he also five yoars 
ago made the well at tho cost of He. 300 and claims 
tho samo exemption as A has got, viz., a reduction 
of his aasessmont by Rs. 20 for 15 years, but ou 
referring to the old records it is found that at the 
last settlement 30 years ago a well waa in existence 
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B’s holding and that his land urns then assessed at 
irrigated rates, so although ho allows that old well 
fell in and that he had to go to the same expenso 
to keep his holding irrigated that A incurred to 
bring a bit of waste land under irrigation, he is told 
that under the proviso quoted ho can get no remission. 
11 does not see the justice of this decision; nor Uo 1; 
and I have often been sorry to have to refuse an ex- 
emption on this ground, when announcing new assess- 
ments. If che object of the rules is to encourage tho 
making of improvements, it is surely as important to 
c’licouragc B to mako a new well to take the place of 
the old one that has fallen in, as it is to encourage 
A to make a now well to irrigate waste land. On the 
other hand, if the reason for the rules is that A by 
making a new well increases the land revenue assess- 
ment and is therefore entitled to some return on his 
capital by exemption for .a time from the assessment 
that would otherwise bo imposed, surely B is equally 
entitled to an exemption when, by making a new well 
to take the placo of the old one, lie has prevented the 
land from falling into a state of waste, and saved 
the tjtato from having to reduce the land revenue on 
Ills holding. 


In tho case of the Multan district Government 
have recently sanctioned a 
more liberal rulo as regards 
wells that may hereafter lo 
made. The new rule for that district runs ns 
follows : — 


MitlUft Settlement llcport, 
Appendix VII. 


“If ft new well is made to take the place of an 
old well which was assessed to revenue at 
settlement, or if an old well incapable of 
use has been repaired, a protective lease will 
be given exempting tho well from any fixed 
well assessment, in addition to the land 
revenue, if any, already assessed upon it, 
from the date on which tho well was maclo 
or its repair completed, but the term of ex- 
emption will he fixed by tho Deputy Com- 
missioner with reference to the expenses in- 
curred, and shall not exceed ten years.” 

This rulo has been made for a district where the 
assessment will be fluctuating, and where, when n 
well falls out of use for any cause, tho fixed well 
assessment imposed upon it will ho at once remitted. 
But I trust that the more liberable. policy here .adopted 
will he extended to other parts of the Punjab and to 
wells already ih exigence. I recommend that in 
place of tho present proviso (6) tho following rulo he 
adopted : — 


" Whero a well or other work lias been constructed 
to irrigate land already assessed at irrigated 
rates, the Settlement Officer may, at a re- 
vision of assessment, grant an exemption r 
from irrigated rates to tho land irrigated 
by the well or other work, as if it had been 
previously unirrigated, but in fixing the period 
and amount of the exemption, he shall tako 
into account the expenses incurred, and 
shall in no case grant a larger exemption, 
or for a longer period than would have been 
allowed for a new work on land previously 
urn irrigated.” 

Under this rule Government would lose for a time 
tho assessment at irrigated rates that, would under 
the present rules bo realised on land irrigated by a 
new well made to tako the place of an old one, hut it 
is so important to encourage tho construction of wells, 
even to tako the place of old ones that have boaome 
useless, and the reasons of equity in favour of tin 
concession are so strong, that I trust Government will 
accept the small loss the change would ential. As tho 
proposed rule would tend to prevent irrigated lands 
from being allowed to revert to a state of waste, it 
would probably in the end bring more gain than loss 
to tho State. 


• In another direction, I think, wo should be more 
liboral in our treatment of wells, especially in the 
comparatively rainless tracts in the south-west of tho 
Province, where if a well, unaided by canals or river- 
floods, ceases to bo worked the land produces abso- 
lutely nothing. At the recent re-assessment otf tho 
Multan district it was found that no less than 2,000 
wells assessed to fixed land revenue at the previous 
settlement had gone out of work, and yet tho lands 
attached to them, though in many cases they produced 
absolutely no crop, were paying Rs. 30,000 laud re- 
venue per annum. In many such cases the well had 
lain idle, and the land barren for yours,, and yot tho 
landowner, often a poor peasant, had gone on paying 
tho State his Rs. 15 or 20 assessment year by year. 
What wonder that many of them woro driven into 
debt and had to part with their land to men of more 


capital! To obviate such cases in future, Govern- 
ment have sanctioned tho following rule for tho Mul- 
tan district : — 

“ When a well falls out of use for any cause, tho 
fixed well assessment which was imposed on 
it at settlement will be remitted trom the 
first rabi harvest in which tho well was out 
of use.” 

It is to bo hoped that this role will be extended to 
any tracts in which tho assessment is wholly or partly 
fluctuating. 

Again in the Thai it was found thpit many wells out 
of use, with lands that produced* no crop, wero still 
paying the assessment fixed on Jbliem at settlement, 
but in recent years Government have ordered the sus- 
pension of the revenue duo. dp all such abandoned 
wells, and no doubt these suspended arrears will be 
remitted in due course. 

There are still, liowovor, very many wells in tracts 
wholly or partly under fixed assessment which con- 
tinue to pay revenue, though they have been aban- 
doned and though their lands produce nothing, or only 
a scanty unirrigated crop. In a recent tour in the 
.Iliang district 1 have come across many such wells, 
and l believe they are numerous in Montgomery ‘and 
in some other districts of. the compUratively rainless 
tract. I have always felt strongly that it was* ex- 
tremely harsh and . often cruel of Government to. 
go on realising revenue in such cases, and have longed 
for the day when a more just and generous policy, 
would be adopted. Tho system has been justified by 
tho argument that when the assessment of an estate 
lias been fixed for twenty or thirty years, tho profit 
and loss are the affair of the landowners of tho estate, 
and as Government cannot raiso the assessment, 
n <‘i thcr should it lower it because a well has fallen in 
and the remedy pointed out is a redistribution of the 
assessment over the holdings comprising the estate. 
As a matter of practice, this remedy is applied only 
in the rarest cases, the reason being that neither 
Collector nor people feel it to be just that because 
B’s well has fallen in, A’s assessment should be in- 
creased. Besides under the system of exempting im- 
provements from enhancement, new wells ipodb in 
other parts of the estate cannot be made to bear n 
part of the assessment of a well that has fallen in. 
The result is, as I have said, that the Collector has to 
go on, perhaps for years, realising revenue from tho 
wretched peasant whose well is useless and whose lands 
produce nothing, and it is only when a revision of 
assessment comes round that the needed relief rts given, 
and most likely by that time the original proprietor 
lias found it impossible to go on paying the land 
revenue on his barren bolding and ha« parted with 
it to some man of capital who can afford to wait. 
This is no exaggeration. There are hundreds, if not 
thousands, of such ca/ses in tho Punjab at this mo- 
ment. 

In the caso of the Sinawan Tahsil of 'the Muzaffar- 
garh district Government have recently accepted tho 
principle that when a well falls permanently otfo of 
use, a remission *of that portion of the assessment 
which is charged on the irrigation from the well may 
bo granted, if the Deputy Commianoner is satisfied 
that there was good reason for its abandonment, and 
that the owners have not sufficient land elsewhere to 
enable them to pay the revenue of tho deserted hold- 
ing. When a holding, the revenue of which has been 
remitted under the above rules, is again brought under 
cultivation, tho remitted revenue, or midi portion of 
it as "the Deputy Commissioner shall see fit, may bo 
reimposed. 

I recommend tlmt a similar role bo extended to all 
the comparatively rainless districts of Gie Punjab, 
whether their assessment is coining under revision or 
not; and made even more liboral. It might run as 
follows : — 

I. “ In tracts where the assessment is partly fixed 

and partly fluctuating, when a well falls out 
of use for any cause, tho fixed well assessment 
imposed on it shall bo remitted from the first 
rnbi harvest in which the well was out of use; 
and when a well, of which tlio fixed assessment 
has been remitted under this rule, is again 
brought into use, the fixed well assessment 
formerly imposed on it shall, unless it is 
remitted under a protective lease, be reim- 
posed with effect from f tho first rabi harvest 
in which tho well is in uso. 

II. In tracts whero the assessment ifwliolly fixed, 
when a woll falls out of use, the Deputy Com- 
missioner shall consider whether that part 
of tho assessment which represents tho pro- 
fits of irrigation from the well should not be 
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remitted. If the land attached to tho well 
remains wholly uncultivated, he shall remit 
the whole assessment on the well-holding with 
effect from the first rabi harvest in which tho 
well was out of use. If the land attached 
to the well continues to be cultivated with 
the aid of another well, or of canals, river- 
floods or local rainfall, he shall give such a 
remission, not exceeding the sum assessed on 
tho profits of che irrigation from the well, 
as ho considers fit with reference to all the 
circumstances of the holding. When a well, 
of which the assessment has been wholly or 
partly remitted under this rule, is again 
brought into use, the assessment remitted, 
or such portion of it as the Deputy Commis- 
sioner shall see lit, shall, unless it is remitted 
un dor a protective lease, be reimposed with 
effect from the first rabi harvest in which 
the well is in use. 

Note.— These rules apply also to j halars. 

I would extend these rules, in the first instance, to 
the districts of Dera Ghazi Khan, Muzaffargarh, Mul- 
tan, Mianwali, .lhang, Montgomery, Shahpur, Guirat, 
Gutjjramvala, ’ Lahore, Ferozepore and Hissar. They 
should not be applied to tracts irrigated from peren- 
nial* canals, as there the well is often abandoned be- 
cause irrigation from the canal makes the crops sufli- 
’ciefftly secure. Nor would I apply them, in the first 
instapee, to districts with more certain rainfall, as in 
such tracts ‘the well is often not worked in good yoars 
and is maintained chiefly as an insurance against sea- 
sons of drought. 

The introduction of such a rule would of course 
entail some loss of revenue on Government, as we 
should have to remit revenue on wells that fall out. 
of use and could not impose new revenue on new wells 
until the period of exemption had expired, but I 
would ask Government to accept this loss rather 
than continue the harsh and unsympathetic policy of 
realising revenue from abandoned wells and barren 
fields. In the end too the gam would be greater 
than the loss, because the sinking of wolls would b* 
greatly encouraged, if the landowner wore sure that 
ho would not have to pay an assessment on his well 
in yeara in which it is out of work, and because the 
pitch of assessment on wells could be safely raised, if 
we were sure that tho rovonue would be - remitted 
when tho well was abandoned. It is not, however, 
which a view to an ultimate increase in the revenue, 
but in the name of justice, tliut I urge this roform in 
our assessment policy. 

5. Tho rules for the grant of loans under the Land 
Improvement Act have recently been made more elas- 
tic, and although they are, I think, capable of further 
improvement, they are not the chief obstacle to tho 
more general employment of such loans in extending 
irrigation. The chief hindrance is that the Govern- 
ment will not provide sufficient funds to meet the de- 
mands of the people under the present rules, and so 
long as their present requirements are not met, it 
seems of little use to propose further modifications of 
the rules. The Deputy Commissioner of Delhi tells 
me he has applications for Us. 50,000 takavi. Tho 
Tahsildar of one tahsil in Muzaffargarh has applica- 
tions for Us. 20,000. The Settlement Officer of Dera 
Ismail Khan could dispose of Us. 25,000 a year. But 
the money is not forthcoming. There is little encour- 
agement to the people to apply for loans when they 
have to be told that their applications are approved, 
but cannot be granted because there are no funds. 
Moreover, ft is very bad finance to stint these grants, 
apart altogether from the great benefit to Govern- 
ment from the extension of irrigation in ultimate 
enhancement of tho land revenue and immediate se- 
curity of the crops. The Punjab Government has 

Fee my previous note on practically no bad debts and 
Tutu re Irrigation Policy ii clears an annual net pro- 
the Punjab. fit 0 f j^ g 40,000 a year on 

this branch of its money-lending business, so that, 
apart from more statesmanlike considerations, 
motives that would way selfish Bankers should 
induce Government to advance as much money 
for land improvements as tho people will take 
on the present terms. I would urgo that *en 
lakhs of rupees per annum should be placed at tho 
disposal of the Punjab Government for advances for 
land improvement, and that this sum should be made 
available every year whatever be the demands on 
Government for famine expenditure and other loans. 
If Deputy Commissioners and people knew that their 
requirements under this head would bo regularly met, 
the demand would be steady and much greater even 
than it is. And it should not be difficult to finnneo 


such loans where they give, as they aft present do, a 
certain return of (5J per cent, per annum. Until the 
Government can find the funds to advance on these 
terms, there seems little uso in asking them to make 
the terms more lenient. I desire, however, again to 
point out how profitable an extension of irrigation 
by means of these loans is to Government, apart 
from the interest received. If by making an advance 
of Us, 300 wo can induce a landowner 'co make a 
woli, then after the expiry of the twenty years* 

J ieriod of exemption, the land revenue can, in most 
listriets, be enhanced in consideration of the existence 
of the well, by about Us. 20 per annum, so that 
although Government will get no return from its 
loan, other than the interest it claims, for twenty 
years, it will then get, by way of an enhancement or 
land revenue, a return of over 0 per cent, on its loan, 
the capital of which will, by that time, have boon 
repaid; so that it would be a pure financial gain to 
Government in many cases to advanco money for such 
improvement free of interest altogether. It we lid 
lose tho interest for twenty years, but would after 
the twenty years get 0 per cent, on the loan (already 
repaid) as long as the well lasted. Apart lrom«theso 
purely financial considerations there are the nioro 
general considerations that the construction of irri- 
gation works rentiers the crops more secure, increases 
tho produce of the country and makes the people 
more able to enduro the effects of drought. I recom- 
mend therefore that whore the landowners are not 
willing to take loans on present terms, and after 
Government lias found the funds to meet the demands 
of those who accept the present terms, the offer of 
loans without interest be made for tho making of 
wells where the Diputy Commissioner is satisfied that 
they would be worked and would be useful. When all 
demands on those terms had been met, if there wero 
further funds available, it would in some parts of the 
province bo ultimately profitable to Government to 
make advances on condition (halt when the well is 
made and worked, a portion of the advanco will ho 
written off, but I would not offer advances on these 
t*rms until wo have satisfied tho demands of those 
people who are willing to take loans without .any such 
inducement. 


Tho policy of suspension and remission of land im- 
provement loans in tho Punjab is fairly liberal, but 
it might perhaps be laid down more decidedly that 
when the improvement fails of its object, owing to 
..... . the misfortune and not to 

C,!!ZlL£ tho ttlrrcwnce of tlu, 

boriower, the loan should be 
recommended for remission. Tho fact that tho 
amount of such loans written off as irrecoverable 


is I'ess than a half per cent. per. annum goes to show 
that the policy in this respect is not sufficiently liberal. 
T think that in no case should compound or penal 
interest be exacted. This savours too much of ths 


hiiniya, and tho Collector’s powers of recovering tho 
loan and interest as an urrear of land revenue give 
quite sufficient security. 


Tho period of repayment of a loan for a well may, 
under the present rules, be extended to twenty years, 
which is quite long enough ; but in practice it is 
seldom extended over twelve years. I think that or- 
dinarily it should be made to end with the period of 
exemption, so that as soon as the loan has been repaid 
the landowner will begin to pay the enhanced land 
revenue. The account should be mado simpler, the 
borrower being told only how much ho mu^t pay every 
harvest in even rupees for so many years without 
being troubled with details of principle and interest. 
Where the land revenue assessment fluctuates with 
the crops of each harvest tho realisation of instalments 
of the loan should be made to fluctuate in proportion, 
so that what the landowner has to pay each harvest 
may bo proportioned to his actual income from his 
crops. 


If the Government will make available sufficient 
funds, it would be advisable to depute a special ^officer 

i t t A' „ , to go round to the different 

Report of Indian Famine /JisErirt* 

Commission, 1901 , para. 317. uimhicw ana assist tno 

Deputy C^ommissi'oner in 
making loans. Ho should have experience in judging 
of the capabilities of land for irrigation and should 
bo empowered, when he has satisfied himself that 


a well can and will be profitably made and worked, to 
disburse the money on the spot and draw up th“ 
necessary papers with as little delay and formality a* 
possible. Jf this were done, I believe tho demand 
for such loans would greatly increase. It might at 
least be tried, and if it did not succeed might be 
stopped before it could do much harm. Tho officer* 
should have attached to him a subordinate expert 
with boring tools, to ascertain, free of expense to the 


Mr. J. 
WH*on. 



40 


INDIAN IRRIGATION COMMISSION i 


M r - J- landowner, what tho subsoil and underground water 
Wilson. supply are like. This would save much waste of money 
in fruitless attempt* at well-sinking. 

0. 1 have in my not© on the Irrigation of tin 
River Valleys of the Punjab pointed out how much 
tho population of tho^e valleys lias boon injured by 
tin* opining of perennial canals in their neighbour- 
hood; and how it is incumbent on Government to 
take measures for the maintenance of their prosperity 
by extending irrigation to their lands at the capital 
cost of tho canals, ami urged that (1) a grant of ten 
lukhs of rupees should bo made annually from Loan 
Capital for tho improvement of inundation canals and 
(2) a completo survey should be at onco undertaken of 
ull tho river valleys of the Punjab. 

Ji. — Canals of continuous flow. 

7. Whoro a canal has been made to irrigate a 
Irmt in which the rainfall is scanty and tho under- 
ground water-level far below the surface, as in the 
case of tho C’henab Canal, it makes cultivation possible 
where it was impossible before, and the whole of tho 
produce may b© credited to the canal. Where*, as in 
tho enso of tho upper portion of the tracts irrigated 
by tho Lower Bari Doab Canal, Sirhind Canal and 
Western Jumna Canal, it irrigates lands previous'? 
cultivated by tIio aid of the local rainfall and wells, 
it makes the crops more secure, it enables them to he 
matured with less labour, it increases tho yield of crops 
on lands previously nn irrigated, and enables a larger 
area of crops and better quali tic’s of crop to be grown. 
Fcr instnneo, sugarcane, rice and wheat are grown on 
larger areas, and the actual value of tho crops pro- 
duced is enormously increased. 

On a canal like the Chonab Canal which irrigates a 
comparatively rainless country, the yield, even in a 
year of, for the tract, ample rainfall, depends almost 
entirely on the canal, and the demand for water 
and area irrigated, fluctuate little from year to voar. 
On tin* Sirhind Canal, on the other hand, the ltaht 
soil of the tract commanded produces wonderfully 
good crops in a year of ample rainfall, without irriga- 
tion, so that in such a year tho demand for water 
and the area irrigated by the canal fall off in n very 
marked degree. In a year of scanty rainfall irriga- 
tion greatly increases the yield and the demand for 
water is brisk, while in a year of drought in tha 
Ferozepur, Hissar and Rohtnk districts irrigated by 
the Rirhind Canal and the extensions of the Western 
Jumna Canal, nothing at nil would he produced, 
wer« it not for tho canals, and every drop of water 
available is eagerly utilised. 

8. On the Cliennb Canal the whole produce is duo 

the canal. Tts vahio may ho estimated on. the 
average of a normal term of years at Rs 25 per acre, 
taking wheat as the normal crop giving 121 mannds 
per aero at Rs. 2 per maund. Tn a year of drought it 
will give 10 maunds per acre at Rs. 3 a maund or say 
Rs 30 por acre. 

On tho lower part of tho Rirhind and Western 
Jumna Canals on an average of years the produce of 
the land is increased by canal irrigation from about 
IN. 5 to about Rs. 16 and in a year of drought from 
nil to Rs. 20. In the upper part of the Hir'd nd and 
Rmi Doab Canals where cultivation by means of 
wells and the local rainfall is possible, iho valtio of 
tb« crops grown is increased by canal irrigation in 
a normal year from about Rs. 1/5 to about Rs. 30, and 
in a year of drought from about Rs. 10 to Rs. 40. 

P. On the Chenab Canal the rates are levied on tho 
actually irrigated for each harvest. Government, 
the owner of the land and canal, ronliscs fronj tho 
colonists altogether about Rs. 5 por acre irrigated, of 
vlncl. Rs. 3-12 is considered as the price of the WiuGof 
(occupier's rates) and the remainder land revenue, rent 
and cosses. The colonist, when he does not cultivate 
Mio land himself, sublets it to a tenant who usually 
pays him half the gross produce, besides paying half 
the water-rates. The average income of the colonist 
from tho tenant in such a case is at least Rs. 12 per 
acre, leaving him a net profit of about Rs. per acre. 

On lands owned by privato individuals the occupier's 
rates ohargod amount to about Rs. 4-4 per acre, the 
cultivator pays the owner one-third of the gross pro- 
duce, plus the water-rate, and the owner of the land 
pays to Government one rupee per irrigated acre as 
owner’s rate. As the value of the produce has been 
increased by the introduction of canal irrigation from 
about Rs. 8 to Rs. 25 and the owner’s share baa risen 
from one-fourth to one-third ho gets from the tenant 
instead of Rs. 2 about Rs. 8, besides the occupier's 
rate, and a* his payments to Government have increased 


from 8 annaa to about Rs. 1-8 per acre, his net 
income has risen from Rs. 1-8 to Rs. 6-8 per acre. 
These tracts (Jhang and Hafizabad) are about to have 
their assessment revised and the opportunity will 
probably be taken to secure a portion of 
those great profits to the Htato. In the lower 
portions of the Sirhind Canal whore *fche soil 
is light and tho imputation scanty, Government 
realises about Rs. 2-8 per acre actually irrigated, 
and so far has not realised any owner’s rate or en- 
hancement of land revenue; but as the Fazilka Tahstl 
is now under re-assessment, the land revenue is likely 
to be largely enhanced. The landowner used to 
realise from the tenant about six annas per acre under 
cultivation equal to abont eight annas per acre har- 
vested, He now realises (besides the occupier's rate 
which is paid by the tenant) one-fourth of tho grois 
produce, or about Rs. 4 per acre, so that his profits 
have vory greatly increased. In tho upper part of 
the Sirhind and Bari Doab Canals also the rents 
paid by tenants to landlords on canal irrigated lands 
have increased much more than in proportion to the 

{ myments made by them to Government. I am strong- 
y in favour of securing to tho State, which Kas by 
the expenditure of its capital constructed these canals, 
a targe share of these enormous profits made by land- 
lords owing to the introduction of canal irrigation, 
and I think no opportunity should be lost of doing so, 
whether by enhancing the occupier’s rates, enhano. 
ing the land revenue or imposing an owner’s rater. 

10. The cost of constructing water-courses from the 
canal-distributaries to tho fields and of preparing t lie 
land for irrigation is generally borne by the landlord. 
It is small in comparison with the profits of irrigation, 
and landowners have little difficulty in finding the 
money. In tho rare cases in which the ’tenant incurs 
the expenditure ho would bo ontitled to compensation 
on ejectment. 

11. On the Westorn Jumna Canal groat injury was 
done to tho soil and to the health of tho peoplo by 
excessive irrigation, and by tho had alignment of 
the canal which intercepted tho natural drainage and 
gave rise to water-logging, to spread of salt efflo- 
rescence and tho prevalence of fever and spleen ‘dis- 
ease. But of recent years the canal has been realigned, 
the drainages opened up, and excessive irrigation dis- 
couraged, with excellent results. Tho evils formerly 
complained of have boon very much diminished and 
the condition of tho soil and the health of the people 
greatly improved. Tho perennial canals more rocorit’y 
made have boon carefully designed, and these evils are 
nowhere serious. There are signs that incessant cul- 
tivation without the aid of rnanuro is exhausting t 1 e 
fertility of tho soil but not to any alarming extont, 
and tho only feasible euro seems to be a more exten- 
sive use of manure and the growing of less exhaust- 
ing crops, which the cultivators will no doubt learn 
in time. The introduction of canal irrigation into 
a formerly dry tract is generally followed by epide- 
mics of fever, for which there seems no remody except 
perhaps the gradual discouragement of excessive 
irrigation \s here it’ is found to exist. The people got 
accustomed to if, and would rather liavo the fevor anil 
tho irrigated crops, than escape fever and suffer from 
semi-starvation. 


I am of opinion that we should go on extending our 
system of canals of continuous flow by damming the 
rivers by means of successive weirs and spreading 
their waters far over the dry country to the south- 
east; and that by gradually discouraging excessive 
irrigation in the upper pafe of tho commanded area 
we should extend the benefits of canal irrigation over 
as much available good land 
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as possible and induce the 
people to supplement tho 
canal irrigation by sinking 
and working numerous wells. 


C. — Canals of intermittent flow . 


12. The inundation canals of the Punjab, on which 
so large a proportion of the cultivation in the south- 
west of the province depends, are drawn from the 
Punjab rivers in the summer seaison when their rise, 
due to the melting of the Himalayan snows and tho 
rainfall on tho lower hills, makes it possible to draw 
off a portion of their floods without tne aid of a weir 
across the river. In an ordinary year they commenoo 
to flow about the middle of April, and cease to flow in 
the middlo of September, but tho dates of com- 
mencement and cessation depend on the melting of 
the snows and on the rainfall in the distant hills and 
vary in tho one case between the 16th March and the 
15th May, and in 'the other between, tho 1st of 
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August and the 1st of October. Tho casual lioad 
is dug at sue»h a level that when the river rises, 
water will* flow down tho ennal, which is so con- 
st rucffced that after some miles the water commands 
the country, sometimes on both sides, but more espe- 
cially between it and the river, by means of water- 
courses, taken off from tho canal, often by merely 
digging a hole in tho bank without any masonry 
outlet. 

13. Tho greater part of the country irrigated by 
inundation canals has a very small rainfall, and but 
for the canals would grow nothing at all except a 
few acres on scattered wells. The outturn does not 
depend very much on tne local rainfall, although 
opportune showers do increase the yield appreciably. 
The average value of the gross produce of land irrigat- 
ed by these canals without the aid of wolls wav bo 
estimated at'Rs. 12 per acre, tho wholo of which 
should be credited to the existence of the carnal. 

14. If the canals commence to flow late, there is not 
time to sow cotton and indigo, which are the most 
valuable .autumn crops grown to any great extent- on 
those canals. .If they cease to flow early, the autumn 
crops wither, and there, is no moisture on which to sow 
wheat and other winter crops. 

15. A large area is irrigated bv these canals with- 
out/ tho aid of wells and is generally put under cotton, 
inaigo, millets, pulses and other autumn crops, but 
it is usual to employ tbe later supplies of canal water 
in moistening large areas of land on which to sow 
wheat, barley and other winter crops, aiul to mature 
Hiom by irrigating them nil through tho winter bv 
means of numerous wells. Were it not for the wells, 
these canals would produce practically nothing hut- 
autumn crops, and their value would be lessened by 
half. Tt is essential, therefore, to encourage the con- 
struction of wells in such n tract, and this is generally 
easy, as the underground water level in a tract within 
reach of an inundation canal is generally within 30 
feet of the surface, and a masonry well can bo made 
for Its. 300 or less and can he worked by small and 
cheap bullocks. 

16. T have given under 13 an estimate of tho average 
value of crops irrigated by canal alone. The average 
value of crops irrigated l>ot,h by canal and well mav he 
estimated at Its. 20 per acre (say 10 matinds of wheat# 
,at Its. 2 per maund) and practically the whole of this 
may be credited to the canal, as without tin* canal 
many of the wells would fall out of work. As already 
-eiid, the outturn does not vary much in a year of 
drought, and anv falling off in the outturn would he 
counterbalanced by a rise of price. 

17. In Multan and Muzaffargarh the canals are 
managed and practically owned by Government, and 
until lately the clearances annually required were 
done by tlio irrigators themselves under an organised 
system of statute labour, hut. at the recent- resettle* 
mont of the Multan district- this system has been 
abolished, and now the irrigators pay to Government 
water-rates charged on tho matured area of irrigated 
crops, and .averaging about Its. 1-4 per aero. Tt is 
proposed to make a similar change in Muzaffargarh, 
and there the water-rate will probably average about 
Re 1 per matured acre of irrigated crop. Tins will 
ordinarily bo paid by the tenant. Tbo landlord in 
these tracts almost invariably takes a share of tbe 
produce by way of rent, averaging about one-third of 
the gross produce on land irrigated by the canal alone 
and about one-fourtli on land irrigated by both canal 
and well. His net profits, after allowing for cost- of 
maintenance, are about Rs. 3 per .acre' on land irri- 
gated by canal alone and Rs. 4 on land irrigated by 
canal and w r ell, and bo pays in land revenue to Gov- 
ernment# about# Rs. 1-4 on the average. The wliolo of 
this may be considered as duo to the canal, as without 
tho canal there would bo practically no crop at all 
in such a tract. 

On tho Rhahpur inundation canals the clearance is 
done at tho cost of Government and a water-rat© of 
Its. 2-8 per matured acre is taken. Besides paying 
this, the tenant pays tho lundlord oue-fourth of the 
gross produce as rent equal to about Rs. 3 per acre 
and the landlord pays to Government six annas fixed 
land revenue per acre on tho total cultivated area, 
and eaght annas water-advantage revenue, on the 
matured area, tho total charge boing equal to about 
Re. 1 per acre of matured crops, so that including tlio 
water-rate Government realises about Rs. 3-8 per aero 
of matured crop, on land which would produce it# al- 
most nothing, were it not for the canal. 

Private canal-owners take one-fourth of the gross 
produce as the price of the water, besides one-fourth 
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n9 rent. This is equal to about Rs. 3 per matured 
acre. They pay Government 8 Annas per matured 
acre as royalty, winch loaves them a very handsome 
profit on their capital expenditure on the canal. 

18. In Multan tho water-courses from the canals 
are often very long aiul require a very heavy expendi- 
ture in annual clearance. Where tiio cost is great, 
it is defrayed by the landlord, where small, by the 
tenant, who pays a lower rate of rent# in considera- 
tion of his labour on clearance. A similar custom 
prevails in Muzaffargarh, but these the cost, of clear- 
ance is not so groat. The most crying need on those 
canals is a better system of distributaries which 
would obviato all this annual waste of labour. This 
can be givon only by Government and should have 
boon given by Government# long ago. 

19. In some places over-irrigation has led to water- 
logging and tlio spread of salt efflorescence, hut. 
recent experiments in tho ilirw^ioa of reducing irri- 
gation in such tracts have greatly diminished the evil 
For instance, the civil station of Rlmhpur was suffering 
seriously from water-logging which led to the collapse 
of several houses, but when irrigation had been re- 
duced tho level of the underground water feTl. 
fliniilarly, round tho town of Rinanwan in the 
Muzaffargarh district, excessive rice-irrigation had 
caused serious water-logging and spread of salt, efflo- 
rescence, hut now that Ions water is supplied to the 
neighbourhood, those evils have been greatly mitigat- 
ed In some places tbo cultivators take ‘too much 
water for rice cultivation and an enhancement of tlm 
water-rate charged for rice 1ms boon found beneficial. 

I tli m k that in most# places it, is quite possible to re- 
duce water-logging and tho spread of *alt efflorescence 
by reducing the water-supply, and that this should 
generally he done where these signs of over -irriga- 
tion appear, oven although it may moan temporary 
hardship to tbe irrigators. 

Tt is a common complaint that land which has been 
cultivated for some time with tbo aid of canal irriga- 
tion deteriorates in productive power and there is 
some truth in tho assertion, but I believe it is greatly 
exaggerated, and that after a certain limit ,has been 
reached tbo productive power of tbe soil remains 
fairly constant, especially where the canal water, as 
it. often does, brings with it a quantity of fertilising 
silt. (This is especially tbo case with tbe water of 
the Jlielum river which is famous for its fertile silt) 
Tbo only remedy for tlio deterioration is the more fre- 
quent uso of manure which is gradually becoming 
more common, especially where wells are made to 
supplement canal irrigation. 

20. Many of tbo inundation canals of tho Punjab 
belong to Government, and thoir maintenance ami 
repairs are managed by the Irrigation Department, 
the annual cost being about one rupee per acre irri- 
gated. In Multan and Muzaffargarh tho annuul 
clearances have hitherto been done by the irrigators 
under tho control of tho Irrigation Department, but 
the system was wasteful and dilatory and led to many 
abuses, and is now in process of abolition, and oil 
those canals also the clearances will in future be doin' 
by paid labour, a cash rate being charged for tlio 
water. On the Ferozopore system of canals, tbe 
clearances aro done bv the irrigators, and the system 
works fairly well under the supervision of L. Maya 
Das, but I think that in t.iino it will have to make 
way for tho more usual system of clearance by paid 
labour. In private canals generally tbe clearances 
are done at tho cost of tbe canal-owner, who often 
gets the irrigators to work on them at a low wage. 
Probably the actual cost in cash to the canal-owner 
is not over eight annas per acre irrigated. But# tlio 
clearances are often neglected or badly done, especi- 
ally where tho canal -owners are bad managers or 
Quarrel anion*' themsolves. For this and other reasons 
legislation giving Government better powers of control 
over private canals is urgently requirod. A Bill for 
the purpose has been under consideration for more 
than ten years, and tliero now seems somo hope that 
it will shortly be passed into law. 

21. Tho Ferozeporo canals were nominally construct- 
ed by tho irrigators, but their labour was organised 
by Colonel Grey, the Deputy Commissioner, and his 
successors. A number of tbo canals in Shalipur were 
made by privato persons, and several of them are 
well managed, the owners realizing without trouble 
ono-fourtli of the grass produce from the irrigators 
ns the price of tho water. Others are badly managed , 
tho supply of water is vory irregular and disputes 
frequent, and it would bo to tbo advantage of alb 
concerned if Government could take over the manage- 
ment# of such canals, but it cannot, do so until the 
Act above alluded to is passed. Tf has, however, 
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acquired some of the smaller private canals by pur- 
chase, and amalgamated them with its own canal sys- 
tem. 

22. I am not in favour of encouraging private 
persons to construct further canals. Experience 
shows that their management is rarely satisfactory 
and that it is much better in the interests of tho 
land-owners that Government should make tho canals 
and have complete control over them. \ should en- 
courage the construction of a private canal only where 
I despaired of getting Government to construct it 
within a reasonable time, and then only on condition 
that Government should have full power to step In 
and assume the management whomever it thought 
proper. 

D. — Tanks. 

I have no recent experience ns rogards irrigation 
from tanks. I do not think it can be practised on a 
large scale anywhere in tho Punjab, except perhaps 
in the Gurgaon district. 

E.— Wells. 

I have made some remarks about well® under head 

A. 

34. In the Shahpur district the depth to water 
varies from a few feet near the river to (X) feet or 
more in the centre of the upland tract. The average 
depth may be taken as 25 feet, tho average cost of 
construction 11®. 300, the average duration 60 years, 
tho average area attached to the well 34 acres, and 
the average urea actually irrigated and producing 
a crop in tho year 25 acres. For the whole South- 
West Punjab, whore wells are assisted by irrigation 
from canals, tho avorage depth to water may l>e 
taken as 20 feet .and the average area of crop har- 
vested aa 20 acres per annum. The water in all this 
part of the Punjab is raised by means of the Persian 
wheel and generally depends on percolation, and is 
rarely liablo to fail seriously or become too saline, 
though in a yoar of prolonged drought tho supply 
is not so plentiful as in an ordinary year. 

35. In these comparatively rainless tracts a well 
makes it possible to mature a very much larger area 
of crop than could be watered by means of canal alone, 
especially in the idbi. when it is common for a largo 
area of wheat to be sown with the aid of the moisture 
left by the last floods of the hot season, and matured 
by means of irrigation from the well, which is work- 
od all through tho winter. A certain limited area 
in tho immediate neighbourhood of tho well is manured 
and produces two crops in the year or ‘a more valu- 
able crop, such as cotton or sugarcane, but a consi- 
derable area has to be sown with turnips or other 
fodder crops for the support of the well bullocks 
through the winter. 

36. In such a tract on an average of a term of 
years, a woll matures 20 acres of crop worth about 
Us. 400 whore, if thoro had been no well, but only 
cianal irrigation, the crop matured would havo boon 
only 12 acres worth about Us. 150 and wheTe, if there 
were neither well nor canal, there would have been 
no crop at all. On the average every well at work 
in the south-west of tho province (there arc over 
70,000 of them) adds crops worth Its. 250 per annum 
to the produce of the country. 

37. In those tracts rent is usually paid in the 
form of a sharo of the produce, the most common rate 
of rent on land irrigated by wells being ono-fourth of 
the gross produce, while on lands not so irrigated 
the usual rate is ono-third, the produce on irrigated 
land being so much greater that the smaller fraction 
gives the landlord a larger amount of rent. .The 
average value of tho rent on land irrigated by canals 
or river-floods only may be taken at its. 3 per acre 
and on land irrigated also by wells tat Its. 4 per acre, 
after allowing for cost of maintenance. 

vA® already explained, a now well pays no enhanced 
land revenue to Government for twenty years. There- 
Muitan settlement Report, after it pays an increased 
paragraph 34. assessment of about Rs. 20 

per well. I have in a previous part of this note 
pointed out how profitable to Government is the 
construction of a well, and how Government might 


profitably grant a takavi loan of Rs. 300, free of in- 
terest, for the construction of a well, which, although 
it would pay no enhanced revenue for 20 years, would 
thereafter pay Government Rs. 20 enhanced revenue 
equivalent to more than 6 per cent, on the capital 
expenditure, which by that time would itself have 
been repaid, and equivalent, as Colonel Grey showed 
in his note, to 20 per cent, on the capitalised loss of 
interest. It is for this reason among others that 
I recommend that ton lakhs of rupees a year should 
be placed at the disposal of the Punjab Government 
for loans for tho econstruction of wolfs, oven if those 
loans have to be made free of interest. 

38. It is frequently the case that a cultivator has 
doubts as to the proper place to sink fi well owing to 
ignorance of the quality of the water and ,tho nature 
of the strata , and it is not uncoftunon for mohey and 
labour to bo wasted in digging for a well or even in 
actually constructing it in a place wheifo it is aftor- 
wards found impossible to work it to advantage. I 
am of opinion that Government should appoint ono or 
more experts to go round with boring tools from dis- 
trict to district and bore for water wherever it is 
proposed to sank a well, free of cost to the landowner. 
This assistance would be welcomed by the people, a;id 
would save the waste of much money and labour. In 
some places there is a substratum of hard clay which 
the ordinary well-sinker cannot penetrate, and the 
export should have strong boring implements to enable 
In tn to pciict rate such a stratum. I’he advantages 'to 
Government of an extension of well irrigation are so 
great that I think tho oost of such boring operations 
should he mot from Imperial or Provincial Funds. 

39. I am not in favour of any extensive construc- 
tion by Government of wells in land which is privately 
owned, as I think the wells would ordinarily be more 
cheaply made and worked by tho owners of the land 
themselves with the aid of takavi. The plan might, 
how ever, bo tried where llie people will not take 
falcon and are willing to let Government sink woIIb 
in their land, on condition of their paying the enhanc- 
ed land revenue at once. If Government at the cost 
of Us. 30U can sink a woll on which it will realise im- 
mediately an enhanced revenue of Rs. 20 per hnnum, 
the transaction would be financially profitable, besides 
its indirect advantages. And there is no harm in 
trying the plan, where the people agree. 

40. Temporary wolls are not used to any great ex- 
tent except close to the beds of rivers and in the 
Uniballa, Gurgaon and Rohtak districts in low-lying* 
valleys where the water is near the surface. In such 
tracts they are, so far as they go, a valuable pro- 
tection against drought. In recent years of scanty 
rainfall their construction has boon encouraged with 
great success by the grant of small sums from Rs. 10 
to Us. 50 per well free of interest, and wherever their 
construction is possible, such advances should be 
ireely given and indeed in time of famine pressed on 
the people that ns large a food supply as possible may 
bo raised. 

In conclusion I venture again to urge— 

I. That ten lakhs of rupees a year should bo 

placed at tho disposal of the Punjab Govern- 
ment for tho encouragement for the con- 
struction of wells by means of — 

O') grant of loans on present terms; 

(6) grant of loans on low intorest or free of in- 
terest ; 

(c) construction of wolls at Government expense 
in privately-owned lands; 

(ft) employment of a special agency to distribute 
loans and to boro for water. 

II. That in addition to the sums required for the 

maintenance of existing inundation canals, 
a sum of ten lakhs of rupees a year be 
placed at tho disposal of tho Punjab Gov- 
ernment — 

(«) to enable it to complete the survey of the 
river valleys; 

(b) to be expended on the construction, extension 
and improvement of inundation canals. 


Col. 8 . L. 
Jacob . 


Colonel S. L. Jacob, late of the Punjab Irrigation Department. 
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Paper on Irrigation and Famine Prevention in the Punjab. 


# Prefatory remarks. 

It should be fully understood that the few allusions 
which are made in this paper to the defects of the 


past are merely for the purpose of obtaining the needed 
moral for the future , ana certainly not for the pur- 
pose of finding fault. 
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Irrigation is a new and difficult science, and the 
wonder is, not that mistakes have been made , but 
that they have not been far more numerous and more 
set ions. That the record of the L'unjab Irrigation 
Department is a splendid one is now fully acknow- 
ledged on all hands, and the sole object of this paper 
is to seek to benefit that Department, and to serve 
the Government under which , and the people amongst 
whom, the writer spent the best years of his life . 

1. A. retrospect. — Twenty years ago the Punjab Irri- 
gation Department was thoroughly discredited. 

The Wostern Jumna Canal irrigation was falling 
lower and lower. Much of the country irrigated was 
becoming barren, jand injurious to the health of the 
pcoplo, owing to its being water-logged. 

The Bari Doab Canal, with many radical defects, 
showed, little or no promise of what it would become. 

The Sirhind Canal was nearly ready for opening, 
but it had been very costly, its accumulated interest 
was very groat in amount, and thore seomed no hope 
of its ever being a paying concern. 

The Swat River Canal construction, greatly hamp- 
ered by the Afghan campaigns, was dragging on with 
little prospect of a good roturn. 

* No large projects wore being drawn out, for it had 
become a foregone conclusion that either they would 
no*t pay at all, or olse only after so long a period that 
it. was not worth whilo to go .bo so great an expense. 
Therefore* it a as that all that was contemplated were 
three tiny little projects, viz., the Sidhnai, the Lower 
Sohag and Para, and the Ramnagar project (as the 
germ of the present Chenab Canal was then called). 

2. The present time . — Now all this is changed. Tho 
Department is thoroughly accredited, and in a most 
prosperous condition. 

Tho Western Jumna Canal has been vastly extended, 
its worst defects remedied, an immense boon to dry, 
thirsty tracts, its irrigated area nearly double what 
it used to be in its early days. 

Tho Bari Doab Canal has also much extended, its 
irrigated area more than doubled, its defects removed, 
and the canal highly prosperous. 

The Sirhind Canal, of immense value to tho large 
tract it commands, is paying off its arrears of inter- 
est, and giving a good return. 

The Swat ILvor Canal is highly prosperous, its in- 
terest paid off, and excellent returns are roceived from 
it. 

The Chenab Canal is barely finished, yet the desert, 
it traverses is already blooming as a garden, and tho 
project a marvellous investment. 

The Jhelum Canal is just opened, and irrigation is 
opuiing out with great rapidity. 

The Sidhnai, the Lower Sohag and Para, as well as 
the inundation canals, are all doing well. Thus, all 
is changed. 

3. The future. — Tho question arises, what about tho 
future ? 

Has the progress in tho past nearly exhausted tho 
capabilities of the situation, or are there still possi- 
bilities of progress as great as that which hus already 
been accomplished ? Have all tho problems which pre- 
sented themselves been already solved, or nearly sc, 
or aro there more difficult problems awaiting solution? 

To these questions it is believed the answer is, that 
undoubtedly there aro still vast possibilities of pro- 
gress, and great problems to bo solved, even more diffi- 
cult than those already solvod, but full of promise. 
Also, that it is possible to make ■ 

(1) the Punjab more than ever the granary of 

North India on the one hand, and 

(2) thoroughly famine-proof on the other. 

4. Scope of this paper. The object of this paper 
is to give tho ivriter’s opinion as to tho chief essen- 
tials of tho problems to b© solved, and the way in 
which the required objects can host be worked out. 

5. A first essential.—' The first essential is a pro- 
found belief in the possibilities of irrigation and groat 
boldness in attacking tho problems. It is due to the 
lack of this belief, and to the caution which has so 
often characterised the dealing with the questions that 
have arison, that the successes attained have not 
been even greater than they are. 
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G. An illustration . — Let us look at one instance. Col. S L. 
The Chenab Canal is a marvellous project and a tre- Jacob. 

meudous success; nevertheless, it is boldly maintained / 

that it has a groat defect, which is due to too great 
cautton, and this is that tho canal head was not 
placed higher up the mver. Can this be proved? 

We will see. 

The extension project of the Chenab Canal was 
under preparation 11 years ago. The weir was in pro- 
gress and the position of tho hoad was therefore fixed : 
all that could then be done was to irrigate all tho land 
that could bo commanded from that head. Tho pro- 
ject was accordingly prepared to embrace all land com- 
manded, of which the spring level was at least 40 
feet below the surface. Yet even this was considered 
too bold a project, and a portion of the commanded 
area was cut off before it was sanctioned. 

What, howevor, has been tho actual result? Why, 
not only has the area cut out boon taken back into 
tho scheme, but also tho furthor limits first proposed 
have been overpassed, and every bit of lond under 
command, even as far as tho 20 feet spring level limit, 
lias been brought into the irrigated area. 

Why is this P J ust becauso the progress of .the 
science of irrigation which has been attained render 
it possible for a given volume of water to irrigate so 
much more than it used to do. 

Ten years ago 1,200,000 acres of annual irrigation 
from the water of the Chenab river was pronounced 
too high an estimates and cut down to 1 , 100 , 000 . To- 
day the Chief Engineer oi the Punjab, speaking at 
the Society of Arts, says 2,500,000 can be done wdtli 
tins same water. 

Now, even w hen all that is possible has beon done 
in the way of bringing all potentially commanded land 
under actual command, will it bo sufficient? Cer- 
tainly uot. Only a few more extensions aro possible, 
and the present. Superintending Engineer longp in- 
tensely to have more land under command, for ho 
sees so plainly that, do what he will, he cannot get 
anything like enough land to roally bring out the 
potentialities of the available water-supply; and if 
this is jolt now with a canal not fully completo, and 
with much improvement possible, it is certain that it 
will be felt far more acutely year by year, and the 
mistake of not having put the hoad higher up when 
the canal was first constructed will be accentuated, 
for tho 800,000 or 1,000,000 extra acres of good irri- 
gable land, which would then have been commanded, 
are just what is wanted for tho proper utilization of 
the available supply of water in tho Chenab river. 

Lins would, of course, have made the project more 
costly, but it certainly was the right thing to do. 

It may then be said for certain that, sooner or later, 
another weir will have to bo built higher up, and a 
subsidiary canal niado to take up this truot. The ex- 
pense involved in tho weir and in crossing drainages 
will certainly not prevent this scheme being carried 
out, but how far better, if tho possibilities of irrigar- 
tion could have been foreseen and the head placed 
further up in tho first instance. 

How important, then, to take large viows of the 
subject, and always to bear in mind that whatever 
duties have been obtained from the wator in the 
past, it is perfectly certain that far groator duties will 
ho attained m the future. Tho waste, even in our 
best canals, is still enormous, so much so that it is 
doubtful if one-third of tho water entering the canals 
roaches tho fields irrigated. The waste from evapora- 
tion is trifling; it is the waste from absorption which 
is so great, and this latter waste is capable of great 
reduction by improvement®, nay, if it were worth 
while, it would be possible to almost eliminate it. It 
may come to this one day, though it is a far cry at 
present; nevertheless, absorption can bo greatly dimi- 
nished, and improvements in other ways will yet 
greatly improve duties. This must ever be borne* in 
mind, otherwise the schemes will never bo bold 
enough, and much regrot caused in tho future. TKe 
lessons of tho past will be in vain unless it is seen how 
greatly the present standpoint can be exceeded in the 
future. 

7. A second essential . — To attack the problems in 
Ibe best way they must bo taken up tm a very brood 
st ale. They should be worked out in a general way 
hy those at the head of affairs, and then the details 
filled up. The propor way is to work from tho general 
to tho particular, and not the othor way, though 
this principle has not been observed in the past. 

o S ' 
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d. UluatHttiun of the above.— As an illustration it 
may bo asked — 

“Is it nut truu flint the extensions t*> tho original 
projects ot t J jo Western Jumna, the Sirhind, the 
iiari Doub, <i nci the Chenab Canals, whereby tlieso 
canals have attained to the measure ot completeness 
which they possess, have in almost every caso boon 
brought aouut by tho importunities of tho local offi- 
cers (.Superintending liugmeers as a rule), and not 'by 
the orders of Government s'” “Is it nut truo ttw.it 
these extension schemes wero in many cases delayed 
lor months and years because it was said there was no 
water for them, and that tho vested rights of the old 
irrigators would not be maintained Y*' “Is it nut 
also true that in every single case tho extensions, when 
carried out, liavo moro than justified their existence, 
have injured none, liavo benefited many Y ” Let the 
Government now tako tho initiative and, recognising 
tho great possibilities in this work, encourage its 
officers in the work of extension, realising that year 
by year canals, if properly worked, can irrigate inoro 
than they did beforo and that extensions, internally 
or externally, are tho vory breath of tho nostrils of tho 
camilsj and without them a low stagnant condition 
will be reached and very likely retrogression net in. 
Rather let every bit ot irrigable land bo soarchcd 
out and. arranged for. Lot a bolder policy now tako 
tho place of the former caution, for experience has 
shown that tins can he safely done. 

y. ft vine i( Indiana's . — Two hindrances have been 
already alluded to, viz., the fear ot there not being 
enough water, and tho tear of inlrmging on tho rights 
of tho old irrigators, and it has been shown that these 
tears have in no smglo case that actually occurred been 
justified in practice. They are in truth far loo great 
a bugbear, owing to an imperfect souso of the poten- 
tialities of irrigation. 

Some other hindrances which exist as to extension 
on a largo scale may now bo mentioned, as the ground 
will be thus cleared. 

( 1 ) There is the fear that the inundation canals 
will sutler it too much water is abstracted iroin tho 
rivers. 

As a matter of fact, all that can he. abstracted by 
tho permanent canal will a licet tho inundation canals 
only to a slight extent. Jt should, however, bo clearly 
understood mat inundation canals can never be allow- 
ed to interfere with 'the development of the country by 
permanent canals. The inundation canal is an ex- 
cellent device in an early stage ot civilization, as if 
enables good results to bo attained very quickly and 
at slight cost. 

As, however, civilization progresses, it is found that 
inundation canals are crude appliances, that they can 
only tako a little water when tho river* are high, 
wlnlo the rest must pass 0113 while there is little power 
of regulating the supply, aud, moreover, the canals 
otton dry up prematurely. 

lienee in a further stage of progress they must be- 
come more like the permanent canals and be 
served with weirs* built across the rivers at intervals, 
one head serving many of these canals. The supplies 
will thus bo properly under command, aud the fear 
of too early drying up will be obviated. 

iTlio only tiling that will have <0 be carefully 
guarded against is that the facility of obtaining sup- 
plies ironi tho rivers doe's not lead to ovor-irrigation 
and water-logging.) 

There need be no fear as to the construct 1011 of 
weirs across the Fuujub rivers, even the mighty Indus 
itself will evontually have to submit to being bound, 
it being clearly understood that it is only a question 
of time for the remodelling of the whole systeih of 
inundation canals. 

( 2 ) There is a complaint 111 somo eases that 'the 
abstract ion of too much water from the rivers will in- 
juro tho navigation. 

This objection eomos mostly from Hind. But here 
again it should he understood that it cannot bo 
listened to. Tho waste of water that would be necessi- 
tated by keeping up navigation is out of all proportion 
to its value. It would be like keeping an elephant to 
draw' a go-cart. Navigation on the rivers 111 the 
Fun jab or Hind is doomed, and it is useless to try 
and save it. Na\igahle canals do not answer 111 
North India, and traffic will have to bo by railway. At 
the same tune, wood (and perhaps boats) will be able 
to come down fho Indus most likely for a long time 
while the river is high. 


10; Province to be looked on as a whole . — Another 
most important prmjipio which needs to bo received 
is that tho province is to bo looked at as a whole. 
Hitherto this iiaB not been done*, but each scheme 
has been looked at independently os complete in itself, 
aud it had to stand or fail on its own merits, apart 
from its relation to the improvement of tho province 
as a whole. 

This has hampered progress much, especially as re- 
gards w orks not charged to “ 4 ff — Works not charge- 
able to revenue,” to get money l*<yr .which has been an 
exceedingly difficult task. 

The province can never bo property developed on 
these linos, ajid it is most essential that it should be 
looked at as a whole, and tho vested rights ot tho 
people as a whole bo taken into, consideration. ThuB 
tiie abundanco of one part will bp used to remedy the 
deficiency of another, the state of ‘those who have but 
a precarious subsistence bo more regarded and the 
amelioration thereof not allowed to be prevented by 
the vested rights of tho few who are well off. 

Tins will bo further enlarged ujion later when deal- 
ing with the Western Jumna Canal. Tho principle 
is merely enunciated now. 

From what was lately said by Mr. Preston on t4io 
occasion referred to bolero, it Is understood that tho 
question of giving a moro* liberal treatment to minor 
works is belore the Government. It is Imped that 
this matter will bo dealt with in a vory broad spirit 
indeed. 

11 . Gen cud method of dent my with the pjublcm as 
n whole. Tho ground being thus cleared, it is possible 
10 take a general view oi tuo principles to be accepted 
in dealing \yitli the development of tho irrigation of 
tho province (and beyond it) as a whole. It is main- 
tained that these principles aro as fellows : — 

(1) Use if possible all tho available water and do 
not let any bo w r astcd. 

(2) Spate 110 effort to irrigute every bit of land 
which needs irrigation. 

Water is txj North- Wesit India what its iron and 
coal aro to England, or what gold is to tho Transvaal, 
but the greater pai*o of the water still runs away un- 
used to the sea, and on the other hand much land lies 
barren and waste, or exposed to 1 amine, winch could 
be watered. However difficult the problems may scorn, 
they should bo boldly attacked until it can bo said that 
practically all the lauds tliut need waiter liavo boou 
provided lor, and not t ill then should water bo qjlowcd 
to run unheeded to tho sea. 

Nor is there anything in those problems which would 
be so excessively costly that a prosperous and wealthy 
department like tho Irrigation cannot afford to carry 
them out, and 'the ultimate result will be tho lar 
greater prosperty of tho province (or provinces) as 
a whole, than if a moro cautious policy bo followed. 

12. The application of these principles. — Let us now 
see how these principles would bo applied. 

Generally .speaking, m the north and west there is 
a plethora ol water and (at all events in tlio Funjub) 
too little laud, while in the south mid east thoro is 
too little w a ter for the land. We will examine this in 
detail in umnuction with each maul river, for once we 
get to any distauce from the Himalayas and beyond tho 
fertile belt with good raiulali, high spring level, and 
many irrigation wells, there is but little water avail- 
able except in the rivers, though thoro are exceptional 
ca*es which must be dealt with specially, such as the 
districts of Gurgaou and Giijrut, and other parts. Also 
it is not proposed in this paper to say anything about 
the extension of well irrigation, though it must always 
bo borne in mind that it is a most excellent thing for 
suitable parts of the country, and it should bo .en- 
couraged in every way. 

1 J. Tin . Indus . — Beginning from the north-west cor- 
ner, tho finft river is the Indus, with a volume greater 
than that of all the rest of the Funjub rivers put to- 
gether. 

The Sind Sugar Doab, cion if it should all prove 
on examination to be irrigable, will tako but a minor 
portion of this volume, and 111 order to prevent the 
present great waste of water it is necessary that 
every bit of land in Sind which can bo irrigated should 
be provided for by canals fiom tins vast volume. 
What tho area of the unirrigated land capable of irri- 
gation in Sind is, is not known to the writer, but, how- 
ever great it is, in all probability there is far more 
than enough in the Indus, after tlio l’unjab has hod 


* From what Mr. S. C.I.E , ( lui f Kukiuoci, I.h,, 1 aid lately at the Souely of Arls in Loudon, il ftould appeal that fcouu'tbmg ol this lort 
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all it wonts, to water it completely, and the water 
should therefore be taken to the farthest possible 
limits, bringing much waBte land under cultivation. 

A very low estimate indeed of what could be done 
with the surplus water not required in tne l'unjao 
and over ami above the present irrigation in Sind 
would be eight million acres aunually, possibly vastly 
more, but is there the land available Y it is feared 
uot. 

it is understood that schemes for very largo canals 
with at least ono weir across tlio Indus were at one 
time proposed in bind, but that tnoy were rejecteu 
ou the double ground of interior euce both with the 
inundation canals apd with navigation. " 

Now if there is anything in wiiat Jius been said in 
this paper, such reasons are quite invalid, aud the 
schemes should bo rocousidercu, and n tnoy do not 
include all the irrigable land which can be commanded 
they should be. recast to include it all. it is practically 
certain that there is more tiian enough water ior an 
irrigable land in bind. 

14. The Jhelum, the Chenab, and the Itavi. — it will 
be oest to consider the next three rivers together, 
there are now three canals irem those three rivers, 
but iu the three cases there is a marked disproportion 
between iho available Water supplies and the areas 
commanded. ■ ’ 

The Jhelum Canal does not cqmmaud half the land 
which the Water could irrigate. The head oi the canal 
apparently could not have oeeu put higher up because 
oi hills oil the left bank, whien reaen right to the 
head of this canal; therefore, though some land is 
excluded troiu irrigation whien needs irrigation, tins 
was seemingly unavoidable. May be, however, some 
way of irrigating this land will be oiie day lound 
when science has lurther developed. It is a mee prob- 
lem left to the future. 

The whole of the Gujrat district, however, should 
be carefully gone into on the same fines as those pro- 
posed ior uurguou (see paru. ’z±). Tins Gujart dis- 
trict sometimes sulfers from nunine, and needs reme- 
dial measures. 

NOW (jio surplus Jhelum river water is of compara- 
tively littlo use to bind, becauso, even without it, all 
land in bind can be irrigated. It, therefore, it cannot 
bo utilized in tho Punjab it will be wasted perpetu- 
ally. 

, Tho Clicnab Canal* as already explained, lacks 
commanded area, and even if a subsidiary canal is 
made to take up tho area left unirrigated becutiso 
not co mman ded from tho present head, still the 
Chenab river will have wutcr enough for it without 
damaging the present canal colonists in the least. 
They win still be able to do much more irrigation 
than they woro over guaranteed, and the water will 
bo used more carefully and there will bo less tear ot 
exhausting the sod. 

When, however, wo come to the area between the 
Kavi and tlio butloj we have a tract considerably 
greater than can bo irrigated ('as tilings are at 
present) by the Bari JDoab Canal. 

At present this canal only irrigates to tho Lahore 
district border vwthoufc entering the Montgomery 
district, and there are tracts in the Lahore uistrict 
(if not also in the Amritsar district) to which exten- 
sions are needed. 

Outside the present scope of this canal the follow- 
ing areas of irrigablo land exist.: — 

Acres. 

High land 830, QUO 

itavi low. land ... ••• 400,000 

Beas (or Sutlej) low land 200,000 

Or about ono and a half million acres. 

No doubt this land should be irrigated, but how ? 

15. The Lower. Bari Doab Canal Scheme * — A scheme 
has been prepared for the irrigation of tins plot from 
the combined butlej aud Beas rivers, taking oh near 
Jj’erozepore. This project has been submitted by tne 
Punjab Government to tho Government of India, and 
though not yet approved by the latter, it seems likely 
to bo approved alter Borne modification. 

It is, however, pointed out that there is surplus 
water in the north-west of the Province, more than 
enough for all possible requirements in the Punjab 
and bind combined, some of which must therefore 
be wasted perpetually; also that the eastern and 
south parts of the Province are very dry and destitute 
of water, it is therefore strongly urged that to water 
the plot in question from the butlej is a great mis- 


take, which wall be greatly rued in tlio future if 
carried out, for it is a retrograde step.t 

It is admitted that it is an easier scheme to irrigato 
this land from the Sutlej, and also that there are 
difficulties in the alternative scheme. Nevertheless, 
tho ultimate benefits to tho country as a whole by 
the alternative scheme uro so much* greater than by 
the scheme as prepared, while the difficulties are far 
from insuperable, so the butlej should certainly not 
be drawn upon for' this project. Lot us look at the 
matter a little moro closely. 

10. Alternative scheme. - Tho alternative scheme is 
as follows : make a channel from tho Clionub river 
to the itavi, and take out a canal from tho Kavi to 
irrigate the Lower i)oab. Then, to make up the de- 
ficiency in tho Chenab supply, make a channel from 
the Jhelum to tho Chenab, and tako out a channel 
from the Chenab to supply the lower part of the Liie- 
nab Canal. Aqueducts over these big rivers uro out 
of the question, on account of the expense and tho 
great height to which they would have to be raised to 
clear the Hoods, etc. ; but tho above method of drop- 
ping tho water into the river and taking it out tigain 
presents no such difficulty. 

17. The objections . — Tho main objections aro tWo 
in number.: — 

(1) the great cost of crossing the drainuges, and 

(2) tho great height above the country of the 
Bari Doab, as compared with the bed of 
the Kavi. 

it is submitted that these objections are not of 
great weight, if only tho best method of designing 
the project bo adopted. 

First, as regards a canal from the Itavi for the Ban 
Goal), Mr. Preston, speaking at the {Society of Arts, 
spoke of the dilforcnco of level between tho Kavi belt 
and the plateau as probably 40 feet. I Tho writer 
is doubtful if it can be any iiko as much, but granted 
for tho sake of argument that it is so, still it will not 
invalidate the scheme. 

in tho first place, there is not the least need to 
begin to irrigate by the new scheme at the Lahore- 
Moutgoinery oordor. The present Bari Doab Canal, of 
course, ceases to irrigato there at ptesent, and it is 
granted that there must bo no hiatus in the irriga- 
tion ; but there is no difficulty in extending tho Bari 
Doab Canal irrigation further down, iho high land 
is hero very narrow (it is wider lower down), and it 
would be no great matter to carry the Buri Doab 
Canal irrigation to tho town of Montgomery itself if 
need be. It would mean less than 100,000 more 
acres of annual irrigation. 

Now tlio average irrigated area on this canal from 
1880-87 to 1890-91 was 491,000 acres, and from 1890-97 
to 1900-01 it was 710,000, or an increase of over 
250,000 acres. 

There will bo no difficulty, therefore, in improving 
(enlarging the canal if need bo) and extending to tho 
extent stated, oven if, in addition, an extra area is 
taken up in the Lahore district. Put the local officers 
on their mettle, and it is guaranteed that this will 
soon bo dono, without any injustice to the present 
irrigators. 

Now' tlio lower down the Doab the now canal haa 
to begin irrigating the less the difficulty will be. 

Suppose the now canal head in the Kavi were some- 
where near the tail of the Valm Lscape, then such 
is the slope of the country tow arils Multan that tho 
canal would doubtless be able to irrigato by tho 
time it reached the town of Montgomery, which is 
all that is necessary, and this part of the schemo would 
not bo costly. 

18. ‘ The Chenub to Itavi Channel . — Now as to the 
channel from the Chenab to the Kavi, all that will 
be necessary w ill be to pass the 3,000 eusees§ or there- 
abouts down the main line of the Chenab (kyial, 
then along the Gugaira Branch till it reaches a point' 
opposito tne point on the Kavi where that river must 
be reached, .ami then make for that point by the 
shortest route which tho circumstances w r ill allow. 

As to the main line of tho Chenub nothing whatever 
is required as 3,000 cusees will ho added on, and 3,000 
w ill bo also cut off by tho new channels which bring 
in the Jhelum water. 

The Gugaira Branch will have to be enlarged to 
carry the extra 3,000 msecs (less the volume required 
for the irrigation at tlio tail which will be supplied 
.by tlio now channel, i.c., if the new channel did nor 
stop short of tho Gugaira Branch). The absolutely 
new channel from, say, Buchiana on tho Gugairu 
Branch to the Kavi, will only be 20 miles or so long. 


•Tho ground for Baying this ivasa Ktatcmi ut made by fcir H. Evan James, K.C.I.E , l»tc Chief Commissioner of Sind, at the Society of Arts when 

**' t ^^^i^^mcd^U^&orouiabto Mr. Wikon, Settlement Commissioner. Punjab, urged this bame thing ***«• l lg ?^™£ 0mnd * bloi:k ‘ 
I On fortunately the map at haml, which was furnished by the Punjab Irrigation department. lacks levels which would set tlo this petnt. 

£ Cuseo is » contraction is common use in India for one cubic foot per second. 
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In crossing this low land doubtless some drainages 
will have to be negotiated, but by going low down 
the Ravi like this the chief difficulty will bo obviated. 
To enter the Ravi opposite Lahore would be very 
costly; to enter it near Saidwala would be to eseapo 
all difficulties °f drain ago; to enter it at the point 
suggested would not be costly. The greater part, if 
not tho whole, of die drainage met with would be 
diverted 'into ♦he Ravi by a largo catch wator drain 
and an ombanknicn't behind it to protect the new 
channel. The small amount of drainage which could 
not bo so dealt with could bo made to cross tho channel 
hy level crossings whero Uni levels suited, and by 
syphons where they did not. This could easily bo 
determined by running a trial line in the direction 
suggested. 

19. The Jhclum to Chenab Channel and continua- 
tion. — This channel to carry, say, 3,0()0 cusecs, would 
author bo tho J hoi um ('anal main lino and Southern 
Branch enlarged, or else a separate channel close 
alongside those channels till it roaches tho hrst great 
bend on tho Southern Branch who ieo to the Chenab 
is a short distance of 15 miles cr no There would 
be very little drainage to be encountered. Tho big 
drainages would all have joined tho Chenab up stream 
of this. At the junction of this channel with the 
Chenab another weir would have to be built and a 
channel bo made from that place to take up tho irri- 
gation of tho .lining, the Rakli (and possibly of the 
Gugaira) Branches below tho points at which it cut 
the existing channels. This would of course cross the 
drainage of the country, but would not moot- any- 
thing very formidable. 

20. Comparison of cost — It is not easy to make 
any comparison of cost between tho Nclicmo now before 
Government (say, scheme No. 1), and that herein pro- 
posed (say, scheme No. 2), hut the following remarks 
may bo considered. 

As to the cost of scheme No. 1, not only should tho 
amount of the proposed project, i.e., lbs. 3,32,00,000 
bo included, but also the capitalized value of the 
Sutlej river water. Tho reason for this is that in 
scheme No. 1 this water is used up for the Lower Bari 
Docib, whereas in scheme No. 2 other water which, 
as has been before shown, must otherwise bo utterly 
wasted in perpotuity, is to be used for this purpose, 
and the Sutlej water set free to water land which is 
now desert, and will remain desert on tho linos of 
scheme No. 1, but can bo made most i'ortilo by means 
ol scheme No. 2, a tract now worth almost nothing, 
but with a canal to water even one million acres would 
be worth at least Rs. 10,00.00,000 ; and tho oanal could 
irrigato immensely more than this. 

21. /tough estimate easily made. — ft is therefore 
strongly urged that a rough estimate of cost of acliemo 
No. 2 he prepared. This can easily bo dono without 
sending any European officer into the field by mak- 
ing each of tho Superintending Engineers of tho 
J belli m, Chenab, and Bari J)oab Circles do the part 
in lus circle (mainly from existing surveys and tho 
cost of somewhat similar works in the circles). The 
very few trial lines which are needed for + bis estimate 
can ho run by native surveyors in a month, and Iho 
rough estimate would he ready in three. If further 
surveys later on revealed possible improvements in tho 
trial lines, then this would all he to t ho advantage 
of scheme No. 2. 

Tho different parts of the estimate would ho as 
follows : — 

Jitelum Circle. 

(1) A channel from the .llielum to tho Chenab to 
carry 3,000 cusecs on tho lines stated above. 

Citenab Circle. 

(2) A weir across the Chenab river at junction 
of above channel with tho Chenab. 

(3) A channel therefrom to take up tho lower 
irrigation of tho Jlmng and Rakh branches, and, if 
necessary, that of the Gugaira Branch also. 

(4) An enlargement of the Gugaira Branch to 
carry 3,000 cusecs more, ns far, say, an Buchiana, and 
a channel from thero to tho Bavi. 

Bari Doaj* Circle. 

(5) Extension of Bari Doab ('anal irrigation to 
Montgomery Town, including any necessary enlarge- 
ment of channels. 

(0) A canal from the Ravi whero the Chenab 
channel comes in to tako up tho irrigation of tho 
high land of tho Bari Doab below the town ot Mont- 
gomery and also tho Ravi low land which is com- 
manded. 


All tho new estimating required will be tor the 
Ravi weir and tho new channel from tho Ravi till it 
meets tho proposed alignment near Montgomery. 

The estimate thus obtained will give a fair idea 
of the cost, and even if it cost 60U lakiis, it would be 
far hotter to spend this amount than to waste tho 
beautiful water ot the Sutlej on a tract which cun 
get water olsowhcre, instead of using it to enrich 
desert lands desolate for lack of water. As a matter 
of fact, scheme No. 2 will not cost anything like this; 
it is far more likely that 400 to 450 lakhs will suffice 
for it. But let these two schomos b© regarded not 
as mere isolatod independent projects, but as part of 
a groat whole for tho improvement* of tho Province. 
It is believed, then, that No. 2. will undoubtedly be 
preferred. * 

22. Another difficulty .— If, however, schemo No. 2 
should be approved, what *would be dbne with the 
water of the Sutlej thus saved? 

This leads us to another difficulty.* There is, un- 
doubtedly, land available on the left bank of tho Sutlej, 
hut only a very small proportion of it is in British 
territory. Some of it would bo in the Bikanir State, 
hut tho mass would be in the Bahawalpur State. 

This is a drawback, but on the principle of develop- 
ing the whole country it should be accdjitod that these 
lauds should obtain the water. Nevertheless, it is 
most important that ‘certain conditions should be 
laid down and adhered to m the matter, as the ground 
upon which alone thb British Government will consent 
to forego the uso of the water of the Sutlej on tho 
right bank thoreof, and put itself to great extra 
expense ill so doing. 

Canals partly worked by tho Native States present 
intolerable difficulties, only to be realised by those 
who, like tho writer, have experienced them. 

Therefore, the following conditions should be in- 
sisted on . — 

(1) Tho canal to be Brit/isli, and constructed with 
British capital only, and worked and maintained by 
the British, just as tho Abohar and Bhattinda 
branches of the Sirlnnd Canal are workod. 

(2) Tho British Government to fix the rates to bo 

charged as it thinks fit. # • 

(These rates will bo doubtless higher than on tho 
Sirhind Canal, seeing the immense value of tho water 
in such a rainless tract, and the great cost involved 
by this scheme, and the other schemes necessitated 
by this one.) 

(3) Proper .arrangements to be made on a plan 
worked out by the British Government for supply- 
ing tho necessary population for the cultivation of 
the hind w Inch will bo irrigated, but which is now 
nearly uninhabited. 

Tho Native States will gladly consent to these terms 
if they understand that only thus can they get the 
water, and no matter what is done, or however high 
tho rates fixed may bo, the gam to tho States, especi- 
ally to Bahawalpur, will be stupendous, just as the 
gam has been to Faridkot through the Sirhind Canal. 

Of course the ‘weir across the Sutlej would make 
a provision for the supply of tho inundation canals 
on tho light’ bank, which are supplied at piesont 
from that river. Tho objection to the uso of the 
Sutlej water to the high land ’on right bank would 
not apply to this low land, for those canals will only 
require water wlion thore is extra water in the river. 

As to the proposed canal on tho left bank, it should 
bo designed to command five million acres, for it will 
he able to irrigate nearly two million acres, and there 
should be room for expansion as the duties of the 
water aro improvod. It may, however, possibly be 
better to make two or more smaller canals instead of 
one huge one. Almost all the land embraced by 
such schemes is now practically desert land. 

23. The tin hind Canal . — As regards the Sirhind 
Canal, it givey tho fullest protection to its commanded 
area, viz., to the Ludhiana and Ferozopore districts, 
and the main portions of tho Patiala, Jhind, Naoha, 
and Faridkot States. 

Unfortunately, the canal partly belongs to the Na- 
tive States, and this causes complications, otherwise 
it would be proposed to oxtond the irrigation from the 
Kotla and Ghaggar branches into the Siraa T.ahsfil 
of the Hissar district, hut apparently the treaties 
with tlm States prevent this being done, which is a 
pity. 

24. The country between the Ghaggar and Jumma.— 
Tim Sirhind Canal irrigates up to the edge of the 
Ghaggar river, and we will now consider the case of 
the (xiuntry between the Ghaggar and the Jumna. 
It is this tract which contains almost the whole of 
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Punjab, which is subject to famines, and the ameliora- 
tion of its condition is perhaps the most urgent ques- 
tion of all. 

The Western Jumna Canal irrigates much of this 
tract, and is invaluable. But oven with this canal 
there is a great deal that is sadly needed for the im- 
provement of this part of the country, and many diffi- 
cult problems have to be solved. 

The tract in question embraces the six districts of 
TTmballa, Karnal, Delhi, Gurgaon, Ttohlak, and Hissar, 
and parts of Patiala, Jhind, .and Nabha States. 

Its first desidoratum is that it should bo seen rod 
against famino; the second, that its general condition 
should be improved. 

The TJmball# district has the best rainfall and many 
wells, and* is already secured; therefore nothing need 
be said about it, except that what will be said with 
regard to the torrents in dealing with the Karnal 
district, will apply in measure to TTmballa. 

The Delhi district is so well irrigated by the Western 
Jumna Canal, besides having a better rainfall than the 
rest, that it, too, may be looked at as secure. 

26. Gurgaon . district . — The Gurgaon district must 
be treated by itsolf. It cannot he dealt with from 
the outside. 

It has alreadv it system of rough but fairly effeotiv© 
irrigation w.orks belonging to tho district. What 
is wanted is that this system should he much im- 
proved * and extended, and money should ho freely 
furnished for this purpose. It should not be expected 
that these works will furnish a largo return for the 
expenditure, and tho district has not capital enough 
for the purpose. 

Mr. Macgregor, tho District Engineer, is fully 
capable of drawing up a thorough scheme for tho pro- 
tection and prosperity of tho district, .and with tho 
help of a subsidy from Government, and money lout 
on easy terms, this district can be thoroughly secured, 
and mado to flourish in a high degree. 

26. Western Jumna Canal . — For the rest we must 
look mainly to the Western Jumna Canal. 

Thiff cajial has a curiously chequered history, and, 
while tho oldest, it is far the most backward of all 
the Punjab canals. It has been patched and ropatch- 
ed, a bit new hero and a hit now there, but always 
tacked on to the old, and therefore never wlmt it 
should bo. This old canal of the Moguls’ had everv 
defect a canal could have, and though vastly improved, 
is 'mry dffferont to a properly constructed and design- 
ed canal. The Government system- of accounts hits 
this canal very hard. The nominal capital account, 
is about 180 lakhs of rupees, though half the canal is 
still in its primitive condition. The cost of, sav, 
patches No. 1, No. 2, and No. 3 is all charged to the 
'anal capital, though Nos. 1 and 2 have long been 
.uperseded ; and a brand new canal could have been 
made f <y tho amount of the present, capital. Any 
commeroial business would have carried out the im- 
provements by means of a sinking fund or redeemable 
debentures, and loft the capital small. Even now it 
would bo far better for a large portion of the capital 
t-c he written off against surplus profits* which wore 
so large in tho old days, going hack say about 50 years, 
.if’d .altering the accounts accordingly.* 

*t may be said that it is only a question of accounts, 
ant* it does not matter. But it does matter, for the 
overloading of the capital account has a bad effect on 
the improvement, of the canal. 

27. Peculiar conditions . — What adds to the difficulty 
of the problems connected with this canal is that, the 
seasons are so unequal at different, periods. Thus 
from 1870-71 to 1894-95, a period of 25 years, there 
were only two very dry years, viz., 1877-78 and 
1883-84, and very few even fairly dry ones. Most, of 
the years wore wot; that is, over the area embraced 
by the old unextended canal. 

Since then there have been seven years of drought 
or famine, occurring one after tho other. This greatly 
increases the difficulty of dealing with the circum- 
stances. In the first half of the last decade (1890-19001 
the cry wont up all over the canah Wo do not want 
your water, we only want drains.” In the latter 
half — “Why these drains? — Wo only want water.” 

Unfortunately the last extensions were only just 
being carried out' 'when the drought began. Had 
they been finished a few years before the drought, the 
irrigation would automatically have shifted its centre 
from tho wetter traots traversed by the old canal, 
Where year after year the demand for water was 
so slight, to the new and drier traots of the extensions. 
If after that the drought had occurred, the relief at 
famine time would have been far greater than it was 


(though the famine would have been very much 
worse but for these extensions). 

28. Eissar district.- The famine fell with far the 
greatest severity on the large Hissar district (as big 
as Yorkshire), whoro the 'distress was greater than in 
all the rest of the Punjab put together. 

This district has five t.ahsils, and there is some 
irrigation in all of them, but irrigation from the Into 
extensions at the tail of the Birsa Branch 
from the Hnnsi Branch and from tho Bhiwani 
distributary, wero not fully developed, for the 
reason given above, for owing to the great demand 
for water on the one hand and the frequent cutting 
of the banks on the other (this was worst on the 
Bhiwani distributary), it was very difficult to get watei 
to the tails. No doubt something is being done 
now in tli isi direction, but directly the old order 
of .seasons returns, it will be possible to work up these 
extensions to a thorough state of efficiency and bring 
out their full value. Besides this, it is necessary that 
the rest of the land under command in the Hissar 
district, (leaving out that part which is altogether 
too sandy') should also be taken up for irrigation. 
This area is not vast, hut if it is irrigated and the 
former extensions fully developed, there can be no 
famine in TIissar and no great scaroity. Tho situa- 
tion would be saved. 

The chief unirrigated and irrigable tract, is the 
one which would have to be reached through tho 
Jhiml territory from the Butana Branch, which must 
be enlarged. On no account, howevor, should this 
distributary he made until the Jhind Durbar con- 
sents to tho condition that it should he wholly a 
British channel and all the irrigation ho looknd aftor 
by British officials, and a consolidated rate ho charged 
tor the water, equal to tho combined rates paid on 
British territory. 

Even on these conditions the benefit to the Plato 
would be so very great that directly it is seen by the 
Durbar that it must accept the conditions or the 
channel will not be made, immediate consent will ho 
given These conditions are those made with Faridkot 
on the Sirhind Canal. On no account should any 
other arrangement he made with the Jhiml or any 
other State, such as the former one made on the West- 
ern Jumna Canal, which makes the proper working of 
the canal impossible It is like trying to walk fast 
with a stiff km*© cap. Tt was all right, in old days when 
there was more water than could he used ; it is an 
anomaly .and a blot in these days of economy of water. 

There is some other land to the south of the new 
Potwar distributary which should -be taken up, and 
this would appear to ho all, except an important 
part of, the TIissar district near Barwala, between the 
Pahra and Mnhsudpur distributaries, hut unfortunate- 
ly thiR cannot, be irrigated without upsetting the 
arrangements with tho Patiala State as to irrigation 
from tho Sirsa Branch. These territorial arrange- 
ments are heart-breaking, and canals should he like 
railways, independent of these differences. 

Tho canal officers should bo encouraged to work up 
tin' irrigation in Hissar to tho utmost. It is much 
easier to irrigate near the heads of channels than at 
the tails, especially when, as hero, tho channels are 
very long, hut it is essential that the water should ho 
pushed down to the extremities. The Bliiwani Tahsil 
of the Hissar district has practically liad no irigation 
ay yet from tho Bhiwani distributary. 

Every hit of the Hissar district which can be com- 
manded, and is not altogether too sandy, should 
be irrigated and get its share of water, wheather fron 
the Western Jumna Canal or otherwise. Some of thes. 
other portions of the district will be mentioned later 
and tho question of how this can host he done wd 
he discussed. 

29. Unit tale district - Tho Bohtak district is per 
haps tho next worst district to Hissar, though after 
long interval. 

The Goha.ua Tahsil is well irrigated. Tho s&mpl 
ami Bohtak Tahsil are both irrigated, and when th 
irrigation on the Bhalot and Bhiwani distributaries 
especially the latter, is developed, then these tw 
tahsils will also bo secured, ana tne Jhajjar Tahsi 
will bo the only one left to bo troubled with famine 

This is not an oasy matter to remedy. The Ian 
is almost all too high to be watered by the canal 
The writer has not sufficient local knowledge to sa: 
how this problem can best be solved, but probably i 
can be done in connection with the drainages whiol 
run into the Naiafgarh Jh9, including drain No. 8 
Lack of knowledge of details precludes more beini 


• It 1* on this same principle that a Government building Is supposed to get more and more valuable the older It gets and the higher I# the ran 
chanted for lt.*?A remarkable instance of this was the head-quarter bungalow, of the Karnal Division at Padapur, Just before tho transfer of the diviaioni 
ofiloe to Karnal. Thla bungalow, when so fold and! rotten that It hardly held together and leaked like a sieve, was charged for at a higher rat 
than aver before. 


Col. 8. L. 
Jacob. 
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Cot. S. Jj. said, but with the rest of the district secured, 
Jacob. scarcity in tho Jhajjhar Tahsil cannot ho bad. but 

certainly remedial measures are possible hero also. 

80. Native States in Smith -East Punjab. — There 
are portions of the Patiala, .Thind, and Nabha States 
in flic extreme south-east corner of the Punjab. These 
suffered greatly in the recent famines. The country 
hero is very like that of the Giirgaon district along- 
side, and it can 1m treated in just tho same way by 
local irrigation works and tbo damming up of torrents. 

31. Karnul district. Tbo greater part of tbo Kar- 
nal district is thoroughly protected by tho Western 
Jumna Canal. Homo portions of the distributary 
system, especially the Narriak distributary and Cliaii- 
tang schomo, need developing, like those in Hissar, 
but when this is done tho greater part of Karnul will 
he quite raised above fear even of scarcity. 

The other part outside the scope of the Western 
Jumna Canal proper will be separately considered. 

32. Suqfjestions as to arurnffcmenis for the above 
firop'nsats. Tt will naturally he inquired whence the 
water is to corno from to earry out the ahovo. 

It is not proposed to attempt a final answer to Ibis 
question, hut some suggestions as to the way in which 
the solution can ho gained may he mentioned. 

Unfortunately the Jumna river does not lend itself 
to eanal extension as well ns the other Puniah rivers, 
for it rises more tardily in the soring (a groat defect), 
ami generally falls more quickly in the autumn. 
Therefore, while something might he gained by carry- 
ing larger supplies when available, yet the gain would 
he loss than on other canals. 

The first thing to he done is to improve all the in- 
ternal arrangements. Much, very much, has been 
done, and is being done, but much remains to be done 
The old irrigators are the worst offenders. Their 
•v ntor-eonrsos must he made straight, and must, he well 
kept, and the land must he divided up into the proper 
plots (him is). The cumbersome and troublesome rules 
on the subject must, be amended, and it must bo made 
clear to everyone concerned that tho necessary divi- 
sions i nutf l>e made, or the water wifi he out off. 
The question is of such importance that it must ho 
approached in a thorough and systematic manner with 
insistence. The water saved l»v this reformation will 
l»e a distinct, step to the gaining of the end in view. 
Together with this, the standard of maintenance must 
he raised still higher, the channels be better kent oven 
♦ ban now, and the expense of this high standard must 
not bo f 'nidged It must he borne in mind that on 
a defective canal like this the cost, of tiinontmianco must 
be much higher than on well -designed canals.* 

With the above there should he a great rise in tho 
rates for sugarcane. Tt is tho waterings for the cane 
which so stand in tbo way of tbo developments im- 
periously needed. 

Tho combined rates for sugarcane should be raised 
from Its. 9 per acre, as at present, to at least Its. 18. 
'Hie result will then cither be that little cane will bo 
grown, in which ease the problem would he solved at 
once (there would ho ample water for all that as wan- 
ted), or else and this is far more likely* tho area of 
cane will bo much as before (this is tho conclusion 
como to after careful inquiry), but the revenue will 
he increased by four or five lakhs of rupees per annum, 
and this, though not so efficacious as the alternative, 
would go far towards solving the question in other 
wavs. 

Tt must be remem bored that until tho recent drought 
occurred, much land of tho Delhi and Karnul districts 
suffered from over-irrigation. These parts were un- 
der medical supervision because of their unhealthiness. 
Tho spring level was very high, loss than ton feet from 
tho surface, and the land was impoverished. This 
was in spite of tho marked improvement, effected by 
' tho drainage schemes before alluded to. 

Tbo extensions of tho cntuU on tbo one band ami tho 
seven years* drought on the other have been the great- 
est blessing to those ovor-irni gated parts. They 
could not get tbo same water as boforo because of tho 
great demand, and much loss rain fell. The conso- 
qiienco is that these parts have marvellously improved 
in tone, in health, and fertility by tho very cause 
which brought such suffering elsewhere. Tho spring 
level, too, though still very high, has fallen. 

It is to bo hoped that this improvement will bo 
maintained and even increased, and that on no account 
will these tracts bo allowed to revert to their old con- 
dition. The people here should pay well for the water, 
especially for 'the cane, and pressure shouTd bo put 
on the peoplo to irrigate by wells where tho spring 
level is less than 15 foot from tho surface. The amount 


of irrigation allowed in such tracts should he strictly 
limited, and it should not be allowed at all where the 
level is within 10 feet of the surface. 

Thus the reproach caused by the unhealthinesa 
brought about by the irrigation of this OanaT would 
he completely wiped out, while tho wafer saved would 
go to enrich tracts which so much need it. 

33 Fuithcr svuqest ion's . — It is believed that by the 
above methods there will he no difficulty experieneeJl 
in petting sufficient water to completely develop all 
the later extensions on the Western Jumna Canal, and 
also to irrigate all the tracts still *unirrigated, but 
potentially commanded by this canal. 

Then famine should he for. the Punjab a thing of 
the nnst, and n measure of • scarcity ov<?r a voTy re- 
duced area he the worst to ho feared. 

Tt should he insisted on that the matter l>e fully 
taken in band at mice, as one of the deepest import- 
ance. Prevention is much better than cure. 

Once it is understood that the thing must be done, 
impossibilities will' vanish. 

If, however, it be still urged that there is no water, 
which is really a vain plea, then anothor suggestion 
is put forth as follows : 

There is a most ramd fall between Tainwala rm’J 
Dadapur at tho bead of this canal, and any required 
amount of power is available. 

The eanal, in its upper reaches especially, passes 
through a water-logged spongy soil, saturated with 
water, which in places, as above Indri, comes to the 
rerv surface of the ground. 

There iv no engineering diffieultv in converting the 
power into electricity, and pumping up the wntrn* 
from the saturated soil and adding several hundred 
cubic foot a second to the discharge of the eanal if 
need be, and returning the water to the soil in tho 
flood senwwi to be again pumped up. 

This scheme would, however, bo very costly, especi- 
ally because of this, flint there would be so manv 
years normally wet, when extra water would npt be 
required. The scheme is merely put, forth jts an al- 
ternative in ease the first suggestions (which the 
writer is assured are all that iu needed) are objected 
to 

The great thing is to get the water to the parts which 
need i'fc so much instead of lavishing it whore but 
little needed and even where it may do harm Once 
tho normal character of the seasons is reverted to 1 11 
will come right as to the widest extensions, if the 
canal lie properly worked. 

34. A lost opoortvnitn — What a splendid opportu-, 
nity was lost when the Western Jumna Canal was re- 
modelled in the seventies, to have taken ut> the whole 
commanded area in a thorough manner. Such an op- 
portunity can never come again, and the eanal must, 
now "l»e n makeshift, with many bad mistakes to tbf 
end of the chunter, but tbo minor etftomcon.s fieri 
uroposed in ndcfi'.on to tbo major ones that have 
been carried * . in tho la»t ten years or so. will do 

much to wipe ont the reproach of the pnst. and com- 
pletely change the old order of 'things, in which th*» 
parts which wanted the wator least got the most, mul 
those which wanted it. most got none. 

3/5. The tract between the Western Jumna irriqa- 
tian and the Ghatjnar. There is still one more tract of 
lend to be discussed, end that is tho tract between flic 
Western Jumna irrigated area and the Ghnggar, 
including the tract at the lower part of the Oha^gar, 
where the Ghnggar Canals are situated. 

This is a tract seamed in its upper portion by great 
torrents, which all eventually unite and find their 
”-av into t) H * Ghnggar river. This tract, is not in at. 
flourishing condition. Tt is sometimes inundated and 
at other times suffers from drought. 

The torrents have often been obstructed in a most 
unscientific way for rude Irrigation, with the result 
of injured health, blocked drainages, and general im- 
poverishment of tlio country. 

What is wanted is n clear waterway for the floods 
and some Arrangement for supplementing the water 
supply in times of drought. 

In this portion aro the Sarusti District Canal 
(Kiiriml), the Itangoi District Canal (Hissar), the 
Ghnggar Canals (Imperial). None of these have worked 
to any extent in these late years of drought, and this 
bit of countiy wants thorough consideration. 

It. is believed that it is possible to put this tract 
into thoroughly good order, hut it will be expensive, 


* Thl« lit another argument for the redaction of tho capital coA of thin canal, which ha* before been alluded to. 

Doubtless the importance of tho quest! m in the broad out netwe was not uuder^od, bqtjtlic'lrriirtthm Department 1 Vould hire' done Uhe I work' in a 
far thorough manner had its officers been allowed to do it %» they wished. " f " 
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and the scheme must not be expected to be remunera- 
tive in a pecuniary sense, but indirectly it will bo 
very advantageous and remunerative. 

30. Proposals . — All obstructions should be taken 
from the torrents. If irrigation is to be dono from 
them at all, it should bo by means of proper channels 
taking out above properly constructed but cheap regu- 
lators, under the control of those who will work thorn 
properly, and the ohannols must be re-dug where 
blocked, and parts must be straightened. 

The Sarusti Canal* is a thoroughly sound one in ita 
conception, but it was marred for lack of funds. Even 
us it is, it will work fairly well in normal years, but it 
will fail in bad yoafla like .the recent ones. 

What is wanted is an embankmont at the lower end 
of .the lake from which .the canal takes out, with a 
masonry fegulator (a -needle weir perhaps the best) in 
the centre of ft, so that the lake may be much en- 
larged and dee'poned, and the canal in ado much more 
efficient. This will be a groat improvement, and the 
canal be much more workablo. 

It can, however, be still further improved. There 
are at least three months in the yoar in which there 
is spare water in the Jumna river. 

There is a torrent just above Dadapur, into which 
spare water can he forcod, and this water will then, 
partly hv existing channels enlarged, apd partly by 
new -cuts, combined with suitable regulators, find its 
way* into the Sarusti torront, and feed the lake from 
which ‘the Sarusti Canal takes off (a part being taken 
if needed for the Chautang scheme). 

Three months* supply can be counted on, and tins 
is sufficient to make those canals work fairly (with 
lass they can do hut little, and only grow a very coarse 
rieo) t and if in the Karnal district irrigation wells 
were also constructed to work with ‘the canals, as is 
done on tracts irrigated hy inundation canals in gen- 
eral, this tract would be most, flourishing. Also it will 
then ho possible for the canal to he prolonged through 
a barren part of the Patiala State into the TTissar 
district, near Tolinna, and water a very needy portion 
of the Futinbad Tnhsil, n- , that between the Sirsa 
Branch and the Rangoi Canal, and it would thus be 
invaluabto for the famine protection of Hissar. 

Bet it he said ns a rough approximation that the 
Sarusti Canal be enlarged to carry 1,200 cusecs, of 
which 350 be used in Hussar, 200 in Patiala, and 450 
in Knmal, the rest being absorbed. ThiR would tho- 
roughly secure this tract, which needs a double treat 
raent, rffc., proper control of the torrents and water 
for times of drought. 

The channel out of tho head channel ahovo Dadapur 
couTd he made to carry 2,000 to 2,200 cusecs; the sur- 
plus would he earned on through Hie outfall below 
the head of the Sarusti (hin.nl into the Ghaggar river, 
and by means thoreof the Ghaggar Canals would be 
able to work satisfactorily, and tho Rangoi Canal 
prospects would be secured These canals nil irrigato 
tho thirsty Hisvar district, and will thus do much to 
raise it above all scarcity. , 

37. Further proposals . — This scheme would not he 
directly remunerative, but. it w r ould he of great ser- 
vice. It is one which in its design and construction, 
and also in its maintenance, should ho entirely in the 
hands of the Irrigation Department, for if badly de- 
signed or worked, it would do great damage. The 
two railways also which aro crossed would require as- 
surance as to tho maximum volumes of water they 
might have passing their lines; they will, doubtless, 
need to strengthen their bridges, and to Be repaid for 
doing so. Proper regulations would he required to 
ensure correct working, and great promptness would 
also be needed to shut off all extra water when the 
torrents were flowing full. Then, again, as the canal 
would water two districts and a native state, therefore 
district authorities would not he able to work it. 

TV. 71. The whole canal should he under one manage- 
ment only, not partly British, partly native state. 
This latter arrangement is fatal to all good work 
economy of maintenance, and efficiency of every kind. 

38. Completion of the sketch. — This completes the 
sketch of the requirements of the Punjab (and Rind), 
with a view to the beat use of tho available water- 
supply, the prosperity of the province as a whole, the 
prevention of famine, and even of scarcity. 

Before ending, however, ,it is desired to call atten- 
tion to three matters of great importance. 

39. Maintenance, of canals.—' The question of the 
maintenance of canals has been mentioned in con- 
nection with the Western Jumna Canal, but every- 


where, greatly as the standard of maintenance liaaJt?*. S.L, 
risen of late years, there is the greatest need of mis- Jacob . 
ing it much higher. — ■ 

Tt must be understood 'that to have every channel 
in perfect order is not a matter of eyewash, but that 
it means economy of water. Every irregularity, every 
hole or unevenness, every unnecessary bond and twigt, 
every unnecessary length in reaching any goal, means 
loss of water more valuable than gold. 

Money for maintenance has been far too grudging- 
ly accorded. Give money for this unqrutVmgUi. It 
will return doubled and trebled; and ndfc only’ so, but 
the less tho absorption the less the fear of injury' to 
Iho soil. All Government channels must bo beauti- 
fully kept, and the cultivators must, be made to under- 
stand that they must keep theirs beautifully too. The 
old crooked water-courses must ho relegated to the 
past i the old ones must he remodelled, the new ones 
must be aligned by competent officials, and properly 
dug from the start; tho fields must he properly divided 
up according to the regulations, which, alas, have 
been hilt little observed, and thus, step hy stop, fTie 
old order brought nearer perfection. 

10. Differential rates . — Tt will hardly he disputed 
by any who have a thorough knowledge of the subject, 
that the returns obtained for the water used for irri- 
gation are exceedingly inadequate. 

This is seon by the extraordinary enhancement in 
the value of tho land when it- becomes irrigable. That 
tho value should be enhanced is intelligible enough, 
and quite riVht, hut the value is not only doubled and 
trebled, but sometimes twenty-fold what it was before. 

Tt is often stated that tho condition of tho pea- 
santry on the new canals is very satisfactory. This 
is true, but it is tho condition of the peasantry* in the 
un irrigated lands which should he more seen to. and 
the abundance of the holders of irrigated land should 
go in greater proportion Hian it does to the less fortu- 
nate, so that their lot may ho ameliorated. 

Rome expensive and some unremunerativo schemes 
have been mentioned ;ir necessary, and there is every 
reason to urge why tho fortunate possessors of land 
on permanent canals should hear the burden thereof. 

The difficulty of getting adequate returns doubtless 
lies in the differences of the soil. 

On the average tho rates charged are considerably 
loo low, hut for «ome soils they are. as much ns can be 
borne, possibly too high in a few eases. On the other 
hand, there are soils and crops which could well pay 
vastly more than they do, and still make splendid 
returns. 

Tt, is suggested that the better' kinds of produce 
might pay more in proportion to the poorer kinds; 
sugarcane pays absurdly low rates, while there might 
veil he a cronter rfifforonco between the rates for 
wheat and for barley than there i*, and so on. The 
great desideratum, lion ever, seems to he that just, as 
there are differential rates for different classes ot 
crops, ’-’O there should he for classes of ^joi!.* 

\s in the settlement, of a district tho various kinds 
of land are classified arid revenue rates fixed accor- 
dingly, there would he no difficulty in arriving at ’the 
necessary conclusions to enable differential rates to 
be fixed. 

Difficulties doubtless there would he, and possibly 
new legislation required, hut it would be a great 
thing to overcome these difficulties and to get a return 
for the water supplied which would ho a closer ap- 
proximation of its real value than now obtains. 

Who can doubt Hi at if people were allowed to 
acquire rights in the water ajid to sell it, that they 
would *chargo far more (double or treble) than is 
charged now. 

There was a case of this sort where a European 
named Staines acquired a water-course on the Western 
Jumma Canal, near Rohtak, with oortain rights, and 
for years he made largo profits By selling the water 
nt very high prices, and a large sum was eventually 
paid him, as compensation for his loss (when he could 
no longor do this) by order of the Lieutenant-Goven* 
nor. 

41. Establishment . — One othor matter will he men- 
tioned, and that is the question of the establishment, 
and in n way it is the most important of all. 

An officer giving evidence before tho Famine Com- 
mission asked to be allowed to speak on this point, 
hut was told it was barred hy the constitution of the 
Commission. Nevertheless an Irrigation Department 
in the highest possible^ state of efficiency is tho best 
possible preventive against famine. 


• Thin !* not an original kka,|but k tt is a very good one. 
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Work up the Irrigation Department, give to it much 
larger scope than at present, throw the onua of pre- 
venting lam i lie on the officer* thereof, let this be 
looked at us a chief duty of the department, and it 
will do more than anything else U) avert famine. 

The Irrigation Department lias vastly expanffod of 
late years, and must expand much more, but the estab- 
lishment of the Irrigation Department has been little 
cared for, discontent rules, and the service is most 
unpopular This can easily he proved. Ask for volun- 
teers from the Irrigation Department for the Railways 
or for the Buildings and Roads Branch, and many 
will respond at once. Ask for volunteers from the 
Railways or Buddings and Bonds Branch for Irriga- 
tion, and not one will come forward This is not a 
theory ; it is a fact, for it has been tried. 

This ought not to be. There is nothing material 
that can benefit India ns much as irrigation, and* there 
is no branch of engineering which presents so many 
difficulties and contains so many problems to be solved. 

Moreover, there is one mutter in this connection 
which has not received suffieien’t attention. This is 
as follows .—In other branches of engineering the In- 
dian engineers enter into the labours of myriads ol 
European engineers, who are ever engaged in solving 
the various difficulties that arise, hut in Irrigation 
the engineers are pioneers, having to work out then- 
own problems, and others enter into their labours, 
as in the case of Egypt. 

Surely this is reason enough for seeking the highost 
class of men for this work — mein who are observant, 
who, not content just to plod along, carefully study the 
various difficult problems which meet them in their 
work, full of enthusiasm, who understand that there 
are immense possibilities in this field if the subject lx* 
mastered. 

To get men of this class, it is worth while to pay 
highly, and nothing is more costly than to got in- 
ferior men for such complicated and delicate work as 
this is. 

Entiy into the department should bo lookod at as 
a prize; and when officers prefer, as they do, the 
matter of fact Buildings and Roads Branch to the 
irrigation Branch with its fascinating problems, it 
shows that there is something wrong. 

It is not meant thalt there aro not able men in the 
department ; there are several who could ho named of 
very high ability, while the department as a whole is 
extremely hard working, being in a way torced into 
hard work, because in the lonely life led there is so 
little else to do. Nevertheless, the present method 
pursued is not the way to secure men up to the re- 
quired standard. The loneliness, the laborious charac- 
ter of the work, and tho fact that he who would excel 
therein must cut himself off from the pleasures of 
Society, and spend most of his time in camp, hot 
weather and cold, in a way which is not at all neces- 
sary with other engineers, should bo borne in mind. 

Tho jungle allowance was a step in tho right direc- 
tion, hut a more generous treatment by far is 
necessary if the department is to reach and maintain 
the high standard of 'fficioticy which is so desirable. 

When, particularly, we look at the officers on whom 
so much of the burden of the work falls, i.r , on the 
aub-divisional officer * what do we see ? A most 
heterogeneous mass Imperial engineers; provincial 
enginoers; temporary engineers picked up anyhow and 
•rented as aliens; subordinates of all sorts; and even 
*i!]ar1ars holding sul -divisions. The confusion is ter- 
rible. How can a proper standard be gained under 
these circumstances ? The matter has been reported 
and referred by tho Local Government often enough, 
but no real reformat ion has been attempted. <■ 

The matter needs to be taken up thoroughly. The 
Irrigation Department wants to be treated in a most 
generous manner in accordance with the exigencies 
of the case as a department sui generis, just as the 
railways are treated; and as Irrigation officers labour 


under so many disadvantages in some ways which 
cannot bo icmcdied, these should bo made up to them 
by extra pay and increased advantages in other direc- 
tions as a compensation, so that entry into the de- 
partment may be as much desired as now it is dreaded. 

It is earnestly hoped, however, .that no such remedy 
will be proposed as to make the irrigation officials 
simply engineers, while ail the rest of the work is 
done by revenue officials. This would be to damage 
the department more than anything else could do. It 
would take all the heart out of the engineers. They 
would no longer bo able to work fpr results as they 
now do. The engineering work would sink into dry 
routine, and the many complicated problems which 
now engage the minds of the thoughtful among them 
would no longer engage their attention There are 
undoubted defects, but th«s certainly is not the re- 
medy. 

The higher revenue officials engaged in the work 
would never make this work their life study as tho 
engineer has to do. It would merely he an episode 
of many in their lives. The Civil Servant would take 
it up no doubt in good earnest and do his best, Gut 
the post would only be a stepping-stone to a higher 
appointment of a different kind. How could he. take 
up tho questions involved a* those* do who havo but 
this one matter to engage their attention. It ts not 
a question of the ability of the two classes, but of 
whether efficiency can he obtained on any subject by 
men who can give but minor attention to that subject 

42. Summary. It tnow remains to give a brief sum- 
mary of the contents of this paper : — 

(1) Let the possibilities of the future be read in 

the light of the progress in the patfe. 

(2) Let there be greater boldness in attacking tho 

problems to be solved, njkl let thi*Ho be 
taken up in a broader maimer than has yet 
been dono. 

(3) Inundation canals must bo supplied from 

weirs; navigation must not bo considered. 

(4) Use every drop of available water as far as 

possible, even if cheaper schemes can be 
designed which entail waste of water. 

(5) Every hit of land which needs water to be 

irrigated if possible, even if the schemes 
be costly. 

(6) Famine to be looked at as a blot and anomaly, 

and ’thoroughly combatted, money behig 
freely given oven to unremunaratiw schemes 
for this purpose. 

(7) The Indus water to bo more fully utilized in 

Sind as well as in tho Punjab. 

(8) The Jhelum, Chonab, and Ravi water to irri- 

gate up to the right bank of the Sutlej 
(except the Sutloj low lands). 

(9) The Beas-cu m-Sutlej water to he utilized on 

the loft bank thereof. 

(10) Tho tract between the Ghaggar and the 

Jumna to be more fully irrigated, each 
part being dealt with on its own merits. 
No tracts riommanded by the Western 
Jumna Canal to bo left without irrigation. 

(11) A higher standard of maintenance to tie 
adopted and more monoy spent thereon. 

(12) Differential rates for soils to he adopted, as 

well as higher rates for high class crops. 

(13) The establishment to be remodelled and dealt 

with more generously, as for a department 
by itself. 

43. Final remark . — It is believed that the proposals 
made heroin will not only conduce to tho better de- 
velopment of the Province as a whole than anything 
yet propo&ed, but that they will oven be the best in- 
direct pecuniary results, taking these over a series 
of 30 or 40 years. 


Memorandum prepared by H \ C. Fanshawe , Fsq. t 

The questions in the memorandmn of points to he consi- 
dered by the Irrigation Commission in the Punjab are so 
very general and wide that until the data needed under 
each are before one it is difficult to offer any useful opinion 
upon them. I make, howerer, a *ew suggestions on certain 
points. 


C'S.L, late Commissioner of the Delhi Division. 

Head 4.— It is impossible that much should be done by 
District Funds to construct irrigation works such as the 
bunds in the Aravalli ridge in Gurgaon and Delhi. . Even 
what hsB been done has probably been the cause of injustice 
to estates not benefiting from these works which have re- 
reived no special btneits front their annual contribution to 
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Local Funds. The work of making these bunds should, I 
consider, he seriously taken up by Government, a certain 
number of the works being reserved in Famine Relief Work 
Programmes for famine times. I f the development is really 
well pushed on. the works will probably havo to come finally 
under the direct control of Government, as they will be 
beyond the management of a District. Board ; that is, the 
Deputv Commissioner, and a Mr. MacGregor in not to bo 
found usually to do the work which this offioor has done in 
Gurgaon . 

Head 6 .— The villa'ges for which bunds will be provided 
should be required to take money ami sink wells below and 
above the bunds , as should villages to which canal irrigation 
may be extended hereaffter. Pur terms for wolls aro quite 
easy enough, 1 believe. What is needed is a simple method 
of distribution of the tafcavi, as was done with takavi for 
seed and o'xen in 1897 and 1909, and the saving of the loan, 
taken f i orn constaut visits to the tahsils or to officials. Our 
Tahsildars simply will not give sympathetic help to the 
people in these wavs unless compelled to do so, and they 
must be compelled. Mueh of the actual giving of advances 
should be done by the Revenue Extra Assistant Commis- 
sioner and other higher Revenue Officers. 

Head 8 . — Thv smaller village tank* made in 189f> have 
no ebubt been of # value to the village in which they weio 
id ad a, but nothing will prevent felieso tanks from ordinarily 
drying in the autumn of years in which the summer rains 
fail. * Our large tanks of 1900 have* not had a fair chance 
vet/byt I believe they will prove of considerable value in 
the course of time. The proper connection between them 
and the surrounding lands and drainage lines was not even 
generally made in 1900, though I drew special attention to 
the point, and should be certainly made now. Canal cuts 
should also be made to these tanks, 80 that, they may be 
filled up and bo subjected to a natural course of puddling 
when the canal has really spare water, which is every now 
and again the <ase. Many moie village tanks on the out- 
skirts of the area of canni irrigation ought, 1 think, to be 
connected with canals, and be filled as far as possible with- 
out payment in seasons of di ought. There is no way in 
which we can more thoroughly show our sympathy with 
the people than this, and our rules should provide for this. 
At pre*eftt Canal Officers are, I understand, unduly ham- 
pered by their rules in this connection, and the possibility 
as well as the favourable moment for filling tanks passes 
away while correspondence is going on between the Deputy 
Commissioner and Executive Engineer. We must of course 
duly consider the interests of irrigators in seasons of 
droughty but it ought, I think, to he a feature of our system 
that m such seasons irrigators must be somewhat stinted 
and non-iriigntors who are without, water for their cattle 
and often for themHclves shall share to homo degree in the 
benefits of canals. The necessary cuts to the village tanks 
might bo made as village relief works. 

Men from Rohtak have been telling me the old story 
again now : all the canal water available used for sugarcane 
and cotton, and these crops largely tailures as they must 
generally be when they do not get the benefit of fair rains. 
If we cannot, forbid such crops, can we not at least arrange 
that in years of failure of rain canal water wdl bo given to 
grain crops in prefeionce, and that these specially thirsty 
crops will be allowed tq wither, the cultivators of Buch crops 
having to run their risk of this and being of course relieved 
from par in g water-rates or full water-rates on the cropB ? 
In case of such withdrawal or stinting of water barani 
fields should bo linked up beforehand with the canal cuts, 
so that water could at once be turned on to them when it is 
withdrawn from the sugarcane and cotton fields. 

Memorandum by IL . C. Fanshawe , Esq,, C\S.I. t late 
Commissioner of the Delhi Division. 

I should be glad if the correspondence icgarding the pro- 
hibition of certain crops on canal-irrigated lands on the 
Western Branches of the Western Jumna Canal in the 
Hissar and ltohtak districts could be submitted to the 
special Irrigation Commission which is to meet this cold 
weather. (1 would beg to note hete that this correspon- 
dence, which 1 forwarded in the early stngo to the Finan- 
cial Commissioner for information, was disposed of without 
the final opinion of myself or the opinions of the Deputy 
Commissioners of the above districts being before the 
Financial Commissioner or Government, which was perhaps 
a somewhat unusual course to adopt, especially as 1 had 
been myself Settlement Officer in one of the above districts, 
and that 1 should certainly have had a good deal to uvge 
against the me i ely economic argument upon whioh so far 
as I recollect the question was decided.) 1 am convinced 


myself from my experience ns Settlement Offioor of Rohtak 
(it will be found in the records of the Irrigation Depart- 
ment that for many year* after I cessed to be Settlement 
Officer I continued to press the needs of that district foi 
further canal irrigation, which has been greatly extended 
since 1880, but which still stops short of the west of the 
Rohtak Tahsil and of the Jhajjir Talisil. the two portions 
of the district most liable to famine), and as Commissioner 
of Delhi during the late famine that we ought to still with- 
draw a large amount of water from tracts with a more 
favourable rainfall in order to extend irrigation to tracts 
liable to famine. This no doubt requires to he done with 
some discretion, and the withdrawal should be supplemented 
by large grants of takavi for the o instruction of wells, 
such advances if desirable being made free of eharge of 
interest. Similarly, the extension of irrigation should be 
made conditional, as has been thecjoo in Mamdotand Balia- 
walpur, upon a certain number of irrigation wells being 
gradually sunk by the villages to which canal irrigation is 
extended. Where the water level is at present very deep — 
it is n<»t so even now in most parts of Jlmjjar— it will rise 
40-50 feet in the couvso of a number of years; theie were 
in 1875-1879 many wcdls in the Rohtak canal-ivripited 
tracts 00-70 feet deep in which the water level was only 
20*25 feet below the surface of the ground. I am ceitaui 
that a very great deal can ho done on the above lines to 
waid off famine, and mitigate it, and the question ought 
to be pone thoroughly into from a bioud point of view. 
When famine with it 8 dreadful realities is with us, we all 
feel that we would allow r nothing to stand in our wav in 
effecting anything reasonably practical in the above direc- 
tion; but as soon as famine is over and its cost is once 
hooked, financial considerations and departmental ideas 
icassert their stern sway. But I vent me to think that this 
is a narrow and wrong view, and that we aro bound to pro- 
vide against famine in every possible way, even at {ho cost 
of reducing past revenue and of making remunerative pro- 
jects less rcmuneiative than they have been in tho past. 
The unsettling 'which is caused by famine to the villagers 
even if actual demoralisation is avoided, the losses from 
death Riul sicklier, tho ruinous destruction of cattle, the 
abnonnal stiain which famine imposes on all officers, in not 
a few cases to tin* permanent detriment of health and 
energies, if not to actual loss by rally retirement or death, 
nre grounds which clearly ought not merely to outweigh 
mere financial considerations, hut which justify fr^sh ex- 
penditure not directly pioductive no doubt, hut productive 
fifty-fold in what it saves financially, administratively, and 
morally in keeping off famine. It is extremely difficult no 
doubt for offioois to fully realize that protection against 
famine like other things which occur periodically only, — 
this was once the* case with our land, revenue record and 
settlement. — is an essential part of our scheme of adminis- 
trating, and must he steadily borne in viow as such, and so 
far it has neaily ahva\s been tho cuso that our after-famine 
good resolutions in tho above direction have come to very 
little, or oven nothing. But our late experiences, and i 
fear a possible further, though I trust very limited, ex- 
perience, warn uh that this must no longer he the case, and 
that we must take slock de novo of the whole position, and 
must be prepat od oven to g»\e up present income to a 
limited extent if tlieteby we can provide against famino or 
reduce the area of its operation. 

Tho Government of India Resolution has specifically 
dealt with the case of protective works which may not be 
considered diiectly remnneiative, and in this connection I 
need only refer to the schemes of canalizing the Siwalik 
Hill torrents These works can probably never be paying 
woiks, hut a great deal could, I feed sure, be dono to utilize 
water in these streams, and especially in the G hug gar, 
Markanda, and Sarsuti, which now goes to waste, nd which 
in conjunction with wells might do much good in looal 
tracts. The conjunction with wells is specially incumbent 
in this case as tho rams might fail again in tho. hills from 
which the streams issue as well as in the plains as they 
did in 1900, though I should hope that this aggravated form* 
of calamity would not recur again for many years to come. 
It must bo remembered also that these works would neces- 
sarily have a widespread sanitary effect, and this should also 
bo taken into account in judging of their merits. At any 
rate, if they will pioduco a certain amount of definite good, 
the schemes should be got ready and be approved as relief 
works, and slmuld be taken up as such works when distress 
next unhappily calls for the opening of these, sufferers from 
famine being drafted on to them from outside the local 
limits of the works. The matter is a large one to tackle, 
but should be resolutely tackled by a really competent officer, 
who should understand clearly on what lines he is to work 
as regards financial and protective oonsideiations. It would 
take probably 18 months to work out with a large and 
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competent staff of surveyor*. No political considerations 
should bo allowed to stand in the way of the scheme. It 
cannot bo very difficult to lirnl out what the average aroa in 
our Native Statos benefited by these streams has sub* 
atantially been and to make good to tbo States concerned 
as much water as they have benefited from in the past. A 
stream liUe the Ghaggar would in South India bo “ bunded M 
at frequent intervals and made to yield its Hood waters to 
lands now dry, and there is no valid reason why this should 
not be done now, the claims of existing projects being duly 
weighed and soenred. What has to bo achieved in this 
instance is to utilize wator which now goes mainly to 
waste — not to withdraw water from one spot where it is 
usefully employed in favour of anothor spot. 

There is one more point which I would notioe. I was 


not able to go into the question myself on the spot, but 
from what I could see and hear the tendency of late years to 
extract the full market value of every drop of canal water 
supplied has apparently gone to dangerous lengths, and 
should be reconsidered. It cannot he right that in years of 
famine canal villages should be nearly as badly off as un- 
irrigated villages, but this was the case, I consider, in a 
number of oases in the Hissar and Rohtak districts in 1899 
and 1900. I drew the attention of Deputy Commissioners 
specially to this subject, and a copy of my letter is appended 
to tins note, and I need not, I think, 'say more upon it here 
than that the question is essentially one of departmental 
consideiations which require to be oareftjlly reweighed by 
tho light of past famine experience and the now famine 
policy. 


Circular No. 166, dated Delhi, 17th April 1901. 

Frjm— Tho Hon’ble Mr. II. C. PanhhawB, 
Commissioner and Superintendent, 

Delhi Division, 

To— Tho Deputy Commissi oners, Hissar, Rohtak, 
Guigaon, Delhi, and Karnal. 

I have the honour to invite vour attention to paragraph 
14 of the Review by the Hon’hlo the Lieutenant-Governor 
of the Revenue Report of the last year, and to request that 
when you have leisure you will favour me at length with an 
expression of your views apon crop failures caused by the 
withdrawal or insufficient supply of canal water. 

2. To form a basis for a proper judgment on this subject 
it will bo necessary to collect data of the average area of 
canal crops which failed some 7-8 years before the system 


of reduced canal supply was introduced, and of the area 
which has failed in normal years since* a separate detail 
being given of the area which failed in the present and the 
late famine year. It will roquire home careful considera- 
tion to B^cure reliable aveiage figures to bo compared with 
those of the Irrigation Department for which you will 
probably have to apply to the Executive Engineer, and it 
will be well for the Revenue Extra Assistant Commissioner 
to draw up for your approval a memorandum of the way in 
which these figures are to bo prepared. 

3 Our experience this year and last has shown clearly, 1 
think, that a more elastic system of remissions is needed in 
this Division, and in your leport you should note in detail 
a numbor of special cases of failure wliioli tend to show this 
over and above the general area figures which 1 have called 
for. 


Note, dated 1st October 1902 , by C. /If. R Field , Esq., Officiating Chief Engineer , on certain questions raised by 
the Jlonblc Mr. J. I Til son, Settlement Commissioner, F unptb, and by Colonel Jacob , R.F., late Chief 
Engineer, Public Works Department, regarding the proper methods of utilizing the waters of the Punjab 
ri vers f or i r rig at ion. 


1. Certain questions wore raised by the Ilon’blo 
Mr. Wilson in his evidence before the Irrigation Com- 
mission. These may be quoted below : — 

l.— 1 To reserve the wator of the Beas and Sntlej 
rivers, which it is proposed to carry on to 
the Montgomery Bar by means of the Lower 
Bari Doab Canai, entirely for the irrigation 
of land on the left bank of the Sutlej in 
Bikaner, Bihawalpur, and Kajputana and in 
the Feiozepore district. 

II. — To curry out the irrigation of the Montgomery 
Bur by means of a canal which would utilize 
the surplus waters of tho Jholum and Cfienab 
rivets. This canal would presumably take 
out of the Jhelum and carry the Htirplus water 
of that river into the Chenab somewhere 
above the Khan ki weir. A new canal would 
then take out from the left bank ot the 
Chonab above Khanki and run across the 
Ravi on to the high lands of the Montgomery 

III. — To construct a weir across the river Chetmb 

below its junction with the Jhelum and carry 
the water thiiH raised down to and across tho 
Ravi to take up the irrigation of the present 
Sidhnai Canal and extend it still further into 
the Mooltan district. 

IV. — Mr. Wilson also went on to say at page 301 

with regftid to proposal L : “ Moreover, there 
aie fui ther untold millions of acres in the 
Rajputana Desert which it is quite feasible 
to irrigsto from the Punjab rivers.” 

These proposals were put forward l>v Mr. Wilson in two 
k notes which are printed at pages 297—302 of the Punjab 
Evidence before the Irrigation ConrmsBion. 

2. In addition to tho above a communication has been 
received from Colonel 8. L. Jacob. R.E., C.I.E,, who was for 
the greater part of his servioe a Superintending Engineer 
in tho Irrigation Branch and who was lately Chief Engineer 
of the Public Works Department, Punjab. The views 
expressed by Mr. Wilson and those expressed by Colonel 
Jacob, K.E., ary practically the same. Colonel Jacob, R.E., 
as a Canal Engineer indicates more precisely the methods 
he would employ. The main principle, howaver, is the 
same, and that is, that the waters of the Sutlej should be 
entirely resorved for tho iriigation of the country on the 
left bank of that river ; that the irrigation of the highland 


between the Sutlej and Ravi which it was proposed to 
irrigate from tho Sutlej should bo irrigated from the spare 
waters of the Jhelum and Chonab rivers. 

3. It is proposed to examine into the feasibility of this 
proposal. The scheme must bo considered from three points 
of view: — 

(1) Is it practicable from an engineering point of view, 

i.e.y do the levels admit of it, and is the wator- 
suppiv sufficient ? 

(2) What will be the approximate cost of the scheme? 

(3) What sort of country can bo irrigated on the loft 

of the Sutlej, and is it worth doing? 

4. A plan lias been prepared which gives roughly the 

contours of the Punjab and which thus Rhows the general 
direction of the slopes. It will bo better to consider, firstly, 
the proposal to irrigate the Montgomery Bar by means of 
surplus water from the Jhelum and Chenab rivers. In 
doing so it will be necessary to assume that this irrigation 
is to be perennial*. No scheme of colonization would 
succeed that depended on kharif irrigation alone. It is 
therefore necessary to see how much water is required at 
the tail end of the series ; that is to say, for the Montgomery 
Bar. This will be discussed in paragraph 7. & 

5. The first scheme is to carry the surplus water of the 
Chenab river to Won Radlmram to irrigate the Lower Bari 
Doab. A plan and a longitudinal section that are attaohed 
to this note show that a canal from the Chenab river above 
Khanki to the Ravi opposite Kharakpur and thence to the 
alignment of the Lower Bari Doab Canal at Wau Radha- 
ram is quite feasible. The bed of the Ravi is ut a higher 
level than the bed of the Sutlej on the opposite side of”the 
Doab ; this is evident from the levels of the Ravi at Lahore 
and of the Sutlej at Sabruon given on the general map, 
scale 16 miles to an inch, which accompanies this note ; so* 
that a canal from tho Ravi has a very much better com- 
mand at Wan Radharam than a canal from the Sutlej 
nvoi . The line from the Chenab to tho Ravi whose 
longitudinal seotion is given does not follow the main line 
and Gugora Branch of tho Chenab Canal as suggested by 
Colonel Jacob, but goes direct vid Shckhupura and Sharak- 
pur. Tho idea of this line is that a good deal of irrigation 
might be done higher up the Deg Valley than is possible 
by auy branch from the Chenab Canal, but there is little 
doubt that the lino proposed by Colonel Jacob would bo the 
cheapo r, and the levels on this plan and section show that 
tho command is ample. 

In note No. XLI, page 149 of the notes for the Irriga* 
tion Commission, it is notioed that a canal taking out from 
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the Chenab river on the borders of the Jemma and Sialkot 
district is quite feasible; in fact, the earlier proposals for 
the Chenab Canal contemplated placing the head at Pall in 
the Sialkot diRtriot. If this canal could be Rhown to be 
needed and were made, it would oiler the simpler solution of 
conveying the waters of the Chenab to the Ravi, otherwise 
tho less expensive method would be to carry the water down 
the present main line and Gugera Branch to about Feroz 
and then across the Kavi Valley. In that part of tho Sialkot 
and Gnjranwala districts to be irrigated by such a canal, 
the depth of wells varies from 10 to SO or 36 feot, so that 
kharif irrigation only would be required ; the surplus 
waters of the Qhenab river during the rabi season being 
passed on to the Lowdr Bari Doab. 

6. The line from the Jlielum to the Chenab river . — An 
examination. of the levels of the weirs at Rasul and Khanki 
on the general wap shows that tho Khanki weir crest is 
higher than the Rasul weir crest, and so tho water could 
not be brought up fiom Rasul to Khan Id. To take out 
any canal higher up the Jhelum in order to enter the 
Chenab above Khanki is impracticable owing to the Pabbi 
range of hills which are on the left bank of the Jhelum 
and rise to a height of 1,400 feet. But the plan and 
longitudinal station show a line of levels from Rasul along 
the road from Mung to Phalia and thence to Ramnagar. 
The section shows* that a caipil on this line would deliver 
water at Phalia and further surveys would be required to 

• chow the best point to enter 4ho Chenab river, but 
probably it would be best to reach the Chenab about the 

• town ot Kadirabad. 

The R. L. of bed of Jhelum Canal at Rasul is 701 0, 
and the section shows that we can easily enter the Chenab 
river at Kadirabad. This point is some 30 miles bolow 
Khanki, and the slope of the river Chenab ms given at 
paragraph 26, page 106, of Chenab Canal Project Report, 
is about 1*66 feet per mile. The level of the Chenab Canal 
regulator at Khanki is 714*23 ; hence we may assume that 
the regulator at Kudirabud would he (30 x 1*66 =) 40*8 
lower, wz. % 664*43. A canal from this point with a lied 
slope of nine inohos to the mile would strike the J hang 
Branch about the 35th mile with a bod level of 627, which 
is approximately the present level. It would therefore be 
possiblo^to relieve the Chenab Canal system of the whole 
irrigation on tho Jhang Branch below this point. The 
supply required for the Jhang Branch at this point is about 

2,000 cusefls. It would therefore be feasible to' save the 
wholo of this for the irrigation of the Montgomery Par if 
the same amount of water could be replaced from the 
Jhelumv * *5 ■ 

The supply required for the Jhelum Canal when tho 
irrigation is fully developed is about 3,800 cusecs. The 
minimum cold-weather supply in the river .Ihelum was 
recorded on the 1st March 1002 and amounted to 4,770 
ousco-*. We can therefore ordinarily only depend on about 
!,0(i0 cusecs to spare from the Jhelum. It will therefore 
not be feasible to cut off so much of the Chenab Canal area 
as the above proposal for the canal from Kadirabad would 
contemplate. 

It will probably suffice to carry the supply along the 
Main Line Jhelum Canal, tho Southern Branch, and the 
escape and tail it into the Chenab river at Hazara above 
Midh, from which point the command of the Jhang Branch 
lower at Ainipur, and the Gugera Branch lower at 
Taikhani, could be got. This is tho line piopused by 
Colonel Jacob in paragiaph 19 of his note, and will be the 
one chosen for the purpose of estimating the cost in para- 
graph 14. But it is a matter for more detailed investiga- 
tion to decide which will be the better line for the junction 
canal. 

7. The project for the Lower Bari Doab Canal estimated 
that a supply of about 3,000 cusecs would be lequired for 
that canal. Wo may therefore assume that wo have to 
deliver about 3,000 cusecs on to the Montgomery Bar at 
or near Wan Radlnuam, whero the irrigation from the 
Lower Bari Doab Canal was supposed to begin. 

Colonel Jacob sajs we need not begin so high up as Wan 
Radliaram, as extensions of the Bari Doab Canal will cover 
this, lie proposes beginning irrigation about Montgomery, 
which is 28 miles lower down the Doab. This, however, 
is a detail which need not detain us, especially as it is a 
disputed point whether any great extensions of the Bari 
Doab Canal are possible. 

Tho river Ravi cannot ho depended on for any cold- 
weather supply, as the whole of it is used up in the Bari 
Doab Canal. The 8,000 cusecs required must therefore 
come from the Chenab and Jhelum nveis. The Chenab 
Canal irrigates, roughly, two million acres and the supplies 


carried vary from a minimum of about 4,000 cusecs to 

10,000 cusecs. When the river is low, it is all the oanal 
can do to mature the winter crops. The only way therefore 
that any supply can he spared for tho Montgomery Bar 
will be to cut off eorao of the Choimh irrigation from the 
Chenab Canal and supply it from elsewhere. The longi- 
tudinal section referred to in paragraph 5 ns attached to 
this note shows that a canal can bo made from the Khanki 
weir to cross the Kavi Valley and emerge on the Montgo- 
mery Bar near Wan Radliaram. The command is ample. 
It is therefore evident that tho levels will admit of a supply 
of water being brought from tho Jhelum into the Chenab 
and from the Ohonab into the Ravi and then on to the 
Montgomery Bar. But tho question turns on the amount 
of water available in the Jhelum. This has been shown to 
be only 1,000 cusecs and the Montgomery Bar will reqnire 
about 3,000 cusecs for its irrigation. It will therefore not 
be foasible to carry out this project unless the Jhelum 
supply can bo augmented in some way. Tho only way in 
which tho Jhelum supply might be increased would he by 
bringing the water of the Indus across from Kalabagh into 
the Jhelum, and the feasibility of doing this may now ho 
discussed. 

8. Tho contoured plan of the Siiul Sugar Doab, of which 
a blue print is attached to this note, shows that the mini- 
mum low water-level of tho Indus at Kalabagh is 680*10. 
The gauge is in tho town above the shingle bar and nearly 
opposite the silo whero a canal if made would take out, of 
the Indus. The distance to Khushah rid Mianwali is 
about, 85 miles. The low water-level ot the Jhelum river 
ut Khushah is 681*60, or nearly 100 feet, lower than the 
Indus water at Kalabagh ; ho that it is evident the levels 
would admit carrying this water over tlm Jhelum river 
waters, but the extra land to bo got by doing this would 
not pay for the cost of such a colossal work. By 'building 
a weir at Khushah an R. L. of full supply of 585*00 could 
easily he got for a canal on the left bank of the Jhelum. 
But, this level would only command the lower Khadir lands 
of the Jhelum Valley at present irrigated by the new Sahiwal 
Canal and the tail distributary of the Northern Branch. 
The Bar lands are quite out of reach of a canal from 
Khushah. Tho bed level of the head of the Sulki Branch 
is 617*4, or 32 feet above tho Jhelum at Khnshab at a point 
20 miles away. The bed level of tho Northern Feeder is 
685*8, where it crosses tho Sahiwal-Chiniot Road. This is 
a point 35 miles down-stream of Khnshab and cannot be 
oomnuinded from the canal from that point. Tho head of 
the Khadir Distributary which is fed from the tail of the 
Northern Feeder has a bed level of 554*5 in tho Khadir, 
the drop from the highland homg 21 feet. This point is 
about 40 miles from Khushah and is quite tho highest 
point that the canal could command; hence tho only por- 
tion of the Jhelum Canal area which would he irrigated 
from' tho Indus Canal would he a vory small part of the 
Kha lil*, inquiring at tho most about 300 cusecs. The 
supplementary supply thus obtained from the Indus would 
be inappreciable, and wo can only rely on the 1,000 cusecs 
to spare at Rasul as before noted. 

9. It, will be useful to notice hero how smaB a part of 
the basin of the Indus and its tributaries can be irrigated 
from tho waters of the Indus at Kalabagh even though 
there is such a good command of the .Jhelum at Khushah. 
It has just been pointed out that the Indus water delivered 
at Khushah could not be got on to tho highland of the Joch 
Doab, but could only irrigate the Khadir lands. If the 
water from Khushah wore taken along a hydraulic contour, 
i e along the highest alignment on which water would llow, 
it could not be delivered in the Rcohna Doab much higher 
up than Jhang. Jhang is on the 500 feet contour and 
about 70 miles from Khushah. From Jhang tho 500 feet 
eontoivr goes to Chiehawatni, and a canal fiom tho Chenab 
at J hang would do very little more than command the 
Sidhnai Canal, the head of which is about 130 miles from 
Khnshab and the full supply level required about 464, ho 
that the level ot 585 at Khushah is only about sufficient , 
That part of the valley of the Indus and its tributaries lying 
to tho left of the Chenab down-stream of the gidhnai head 
is already irrigated from inundation canals and docs not 
need water from Kalabagh. To tho right of the Chenab 
lies the Sind Sagar Doab, which we know can be irrigated 
by a big canal from the Indus taking out at Mari opposite 
Kalabagh so soon as the time is ripe. 

The total area of the Sind S.igar Doab is 8,180 squaie 
miles and the cold-weather supply of the Indus is about 

20,000 ounecs. There is water to spare m the Indus at 
Kalabagh, for the low water discharge of the Chenab is 
about 4,000 cuseos while the commanded area is about 6,700 
square milos. But it does not seem possible to use this 
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Afr. G. M . great surplus of cold -weather water over that required for 
JB. * the irrigation of the Thai to advantage anywhere in the 
Field. Punjab. 

™ w ”" 10. With reference to the third proposal made by the 

Ifon’ble Mr. Wilson as abstracted in paragraph 1 of this 
note, it may be explained that the levels on the gene ml 
map attached to this n«»te show that it is possible to supply 
water to the Sidhnai Canal from the Chonab below the 
lunction of the Jhelum if a weir is built at that place. 
The cold-weather water surface at the junction is about 
480*0 and with a wen* a full-supply level ol 400 might le 
got. The distance to the Sidhnai head is 40 miles, and 
water could he delivered there at a level of 490—40 x 0*75 
= 400, or 5 5 feet above the canal bed. This is a poor 
command, but a reduction of the bed slopo from 9" to 8* a 
mile would give ample command ; so that the scheme ih 
likely to he feasible. 

On the right hank of the Ohenab below the confluence 
of the dhelum are 6hO senate miles of country between the 
Chonab river and the high bank of the Doab which could 
also be irrigated by a canal fiom above this weir. This 
tract is under survey. 

ft should again he noticed here that the 500 feet contour 
goes almost due Rout It from Jhaug to Ciuolmuntui, and 
therefore a canal from the junction of the dhelum and 
Ohenab could imver get much command of the Kcohna i)oab, 
though it might give fertilising water to the lands along 
the river in the Slim lent Tah*dl, which are believed to be of 
poor quality, and would he much better of! if irrigated 
with Jholum rivei silt instead of obtaining water fiee from 
silt from the tail end of the long Chonab Canal. 

If all the spare water of the Jholum were taken acrosH 
to the Clleuah, there would bo no supply to be caught by a 
weir below the junction of the Clienab for the Sidhnai in 
the rahi ; but as the Sidhnai Canal only irrigates in the 
Jcharif season, there is no objection to thiN, and the supply 
would probably arrive earlier and stay later than the 
supply from the Ravi onlv, On the other hand, it surplus 
water w«ic brought to Khushab troin the Indus, there would 
always ho ample water for the Sidhnai. 

11. This part of the general question may therefore he 
summarized hi telly by saving that it is quite feasible from 
an engin« eiing point of view to carry water from tlie 
Jlielum and C'henab rivoTs for the iriigation of the Mont- 
gomery Bar. At the same time it is not at present evident 
that, tdiere will be much more than 1,000 cusecs available at 
Rasul on the Jlielum for this purpose. It is pissiblo that 
in the near future by judicious economy of water on the 
Jhelum and Chenah Canals the amount, required, viz., 
8,1)00 cusecs, might he made available, hut, so lar as we can 
see at piesent, this is not the case. 

12. The question of cost may now he considered , it will 
only he possible to give very rough ligures. The cO'.t may 
he estimated under the following heads : — 

(1) Channel from Kalahagh to Khushab to convey 

the Indus water to the Jeeh Doab. 

(2) Weir at Kluishab with feeder channels to take 

up the irrigation of the .lech Doab. 

(8) Enlarging present Jhelum Canal to carry the 
surplus water from Rasul to the Chonab at 
Hazara above Midh. 

(4) Weir across the Chenah at Hazara. 

(5 Now feeder channels to connect the new supply 
at Hazara to the existing channels of the 
Chenah Canal. * 

(0) Alterations of oxisting channels of the Chonab 
and new channel from Ferns to tho Ravi to 
convey waters set free at Khanki to Wan 
Radlmram. 

(7) Weir across the Ravi. 

(8) Channel from the Ravi to Wan Radharam. 

(U) Weir at llariki on the Sutlej river to feed a 
. canal to llabuwalpur. 

(10) Canal to inigate Bahuwnlpur. 

(11) Cost of the main line of present proposed Lower 

Bari Doab whioli will not be required if 
these pioposals are carried into effect. 


13. The channel from Kalahagh to Khushab . — Although 
it is not likely that this part of the scheme will be found 
practicable or necessary, it will be as well to »eo wbat it i* 
likely to cost. 

In 1871 Mr. Andrews estimated in detail that a canal of 
150 feet bed width, and 5,000 cusecs dischaige would cost 
Us. 54,29,000 for 30} canal miles, or 28*6 statute miles. 
This is the distance from Mari at the head to Mianwali. 
This cost is at the rate ot Rs. 1,90,000 a statute mile and 
Rs. 38 a msec a mile. 

The distance fiom Mianwali to Khushab is about 57 
miles. This portion of tho lino will be very much cheaper 
than tho line troin Mari to Mianwali.** It will not be more 
costly than the Jhelum Canal main line, which cost about 
Rs. 75,000 a mile f«»r a discharge of 3,800 cusqon, or Rs. 20 
a cuseo per mile. But if a channel were made* to cany 
only 1,500 cusecs for the Jech Doab, it would cost a great 
deal more per milo or per cusec than the ratfis got for the 
Jhelum Canal main lino ; whereas, if a canal were made to 
irrigate the whole of the Sind Sagar Doab for which a 
discharge of about 12,01)0 or 15,000 cusecs would be re- 
quired and such a canal uas made large enough to carry the 
extra 1,500 cusecs needed at Khushab for t^e Jecli Doab, 
tho intis would bo lower than those for the Jhelum Ca*nal 
main line. The proportionate cost debitable to the water 
tiansferred to the Jech Do.»b would be much smaller if such 
a large canal were made Hum if a cannl were made to give* 
only 5,000 cusecs f<»r the iriigation of the Sind Sagar Df>ab 
nial 1,500 msecs to the Jech Doab, and very much smaller * 
than if a raiti.il to deliver only the 1,500 cusecs needed were 
made, so that the eostof the water from the Indus delivered 
at Khushab wdl depend on ihe arrangements made for the 
irrigation of the Sind Sugar Doab which cannot be foretold 
at. tins early singe ol that project. However, us a very 
rough approximation, the cost may be estimated at Andrews’ 
laics lor the portion to Minimal i and at mam line, Jhelum 
Canal, rates for the portion from Mianwali to Khushab as 
follows : — 

1,500 cusecs X 28*(> miles X Rs. 38 -f 1,500 cusecs X 
57 miles X Rs. 20 = Rs. 33,40,200, say, lis. 31,00,000. 

This estimate is for works only. Tho usual establish- 
ment and tools and plant percentage* and indirect charge^ 
must be added. The weir at Khushab would cost more 
than the weir at Ra^ul, as tho sito is not so favourable. 
The weir at Khanki has cost up to date about Rs. 42,03,000 
against. 30 lakhs of rupees, tho cost, of the Jhelum weir. 
The weir at Kbusliab may be estimated at 40Jakhsof 
rupees for works only. Tho feeder channels from Khushab 
to take up t lie present irrigation in tho Jlielum Khadir 
lands commanded by the weir at Ivlmshab may be esti- 
mated al 10 lakhs of rupees. 

The whole scheme would then cost for “ works only as 


Line from Maxi opposite Kalahagh to 


Khushab . , . 

Weir at Khushab . 
Tho feeder channel 

. 

. 31,00,000 
. 40,00,000 
. 10,00,000 


Total 

. 84,00,000 


The usual percentage charges for establishment, etc,, 
and indirect charges for capitalized abatement of land 
revenue, etc., would bring the cost up to Rs. 1.05,00,000, or 
about Ks. 10,600 a cusec delivered at Khushab. 

14. It will be bctler to estimate the enlarging of the 
Jhelum Tamil on the sunposition that no reduction of the 
piesent area commanded can be made by hi in ging water 
from the Indus at Kalahagh. Tlie present main line 
entries 3,800 cusecs, and 3.003 cusecs more should bo carried 
if sufficient watei is to be set free from tho Chonab to 
irrigate the Lower Bati Doab area. 

The main lino, Jhelum Canal, which is 37 statute miles 
long, cost Rs. 27 ,93,000 for woiks only, and the enlarge- 
ment of this channel to practically double its capacity may 
bo estimated at tho same pnoe, viz., Bs. 28,0U.i)00. The 
Southern Branch and escape to the Chonab must both bo 
enlarged to take extra »uppl\ . The total longth of channel 
from the end of tho main line to the liver is 26 miles, and 
its cost may be estimated at the gam** rate, as tho main line, 
Jhelum Canal, viz., 25-5-37 x Rs. 28,Ol),OJO=Rs. 18,91,891, 
say, Rs. 19,00,000. A weir would be required on the Chenah 
at Hazara above Midh, wheie the Southern Branch escape 
tails into the river ; this would cost about Rs. 50,00,000. 
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A channel 60 mile* long will be required from the weir 
on the Chenab to conneot up with the existing Jhang 
Branch Upper at its tall, which may bo estimated at the 
same rate as the channel from the end of the Jholum Canal 
main line to the Chenab above Midh, or at about 
Ks. 38,00,000 as It is twice as long. A channel would be 
required to carry about 1,000 eusecs across to the Lower 
Gugera Bianch at Tarkhaui, a distance of 25 miles. It 
may be estimated at Its. 30 a cusec a mile, and the cost will 
be 1, COO cusecH X Hs. 30x25 miles^Bs. 7,50,000. The 
cost then of bringing the Jhelum river water from Rasul 
to where it is needed on the Chenab will be as follows 




Rs. 

Enlarging Jhelum Canal 
. main line * . 

28,00,000 

Channel from end of main 
line to river 

19,(10,000 

Weir across Chenab 

• 

50,00, 000 

Channel from weir 
Amipur • 

to 

• 

98,00,000 

Channel from Amipur 
Tarkhan i • • • 

to 

7,50,000 

Total I — Works only 


1,42.60,000 


To this may be added 25 per cent, to cover establishment, 
tools and plant and indirect charges, milking the total for 
all charges Rs. 1,78,00,000, or Hs. 5,933 per cusec of the 
3,000 ensecs to be carried by the channels. 

15. The cost of transferring 8,000 on secs from the Chenab 
river at Klianki to the Lover Bari Dud) Canal at Wan 
Uadnaram may now be estimated. 

The supply of 3,000 (insect brought from the Jhelum 
river to Amipur to do the irrigation of the lower part of 
the Rechna Deal) will enable the main line of the Chenab 
Canal to.cairy the supply intended for the Lower Bari Doab 
Canal without any enlarging. The Gngera Branch too will 
be relieved of about 1,000 cusecs discharged at the head and 
will need enlarging as far as Chuharkhana or Keroz to carry 
an extra 2,000 cuseoH only instead of 3,000 cusecs. From 
the Gugera Branch at Feroz or Chuharkhana a channel to 
carry 3,(100 cusecs must be built acro-s the valley of the 
Ravi and through the highland of the Ban Doab to Wan 
Radlisram. A weir will also he required across the Havi. 
In addition to these works some remodelling of (he present 
channel of the Chenab Canal below the off-take of the 
Gugera Branch to the point where the supply from (he 
Jhelum meets them will be required in order to reduce them 
to a size suitable for the reduced discharge they will then 
have to carry. Much the same rates may be used to esti- 
mate these works as were employed for the channel from 
the Jhelum at Rasul to Amipur. Carrying 2,000 eusccs 
along 80 miles of tli e Upper Gugera Branch may be esti- 
mated at Rs. 30 a cusec a mile— 


Rs. 


2,000 x 30 x 30= . 18,00,000 

Carrying 3,000 cusecs fiom the Upper Gugera Branch to 
Wan Radharam, a distance of 71 miles, on the alignment 
shown in the tracing referred to in paiagraph 6, this will 
ho an expensive channel, os the section shows that for 20 
miles acioss the Deg Valley the bed is out of soil and may 
be estimated at Us. 100 a cusec a mile— 


Rs. 

3,000 cusecs xRs. 100x71 
miles = . . . 2,13,00,000 

Tho weir across the Ravi may be estimated at 
Rs. 10,00,000. It is true that tho Sidhnai weir originally 
cost only Rs. 1,42,949, and up to date has cost about 
Rs. 2,00,000. But it is muon further down a river in 
which the discharge is apt to dwindle down in the lower 
reaches, and it was made of a very economical design, and 
should a weir be built for this large project, it will be made 
in a much more substantial manner and tho connected 
works are likely to be more costly. 

The remodellings to the Chenab Canal may be estimated 
at its. 10,00,000. The total cost of carrying the wateis 


from the Chenab at Khanki to Wan Radharam may then be 
estimated as follows : — 


Rs. 


Enlarging Upper Gngera 
Branch ...» 

18,00,000 

Channel from Gugera 

Branch to Wan Hadba- 
ram .... 

2,13,00,000 

Weir across the Ravi • 

10,00,000 

Remodellings of the Chenab 
Canal .... 

10,00,000 

Total for T— Works only 

2,61,00,000 

Add for establishment, tools 
and plant and indirect 
charges 25 per cent. • 

62,75,000 

Grand Total 

3,13,75,000 


This is at the rate of Rs. 10,455 per cusec on tho 3,000 
cusecs car t ied. 

16. The cost of the works at Ilariki and a canal to irri- 
gate Bahawalpur tenitory may now be considered. In the. 
Lower Bari Doab project the weir on the Sutlej is estimated 
at Us. 85,64.056. The canal to in igate tho Bahawalpur 
State will be about the same size as tho Chenab Canal and 
may therefore bo estimated at Us. 2,60,00.000 less tho cost 
of a weir which will cost about Rs. 86,00,000 rather than 
Hs. 30, 00, C )0 which was the cost of the Khanki weir, or, 
say. Us. 2, 3o, 00,000. J 

But it is probable that the weir will also he used to feed 
khtrif canals on the right, and left bank, and that these 
canals will bear some share of the ost of the weir and of 
the main line of the canal to Bahawalpur. How much should 
be written off for this is not easy to say, but about 60 lakhs 
of rupees will probably represent the share of the cost 
chargeable to this kharif irrigation. 

The canal from Hariki will then cost as follows 


Rs. 

Weir for I— Works only .. 86,00,000 

Add 25 per cent, for other 

charges .... 21,50,000 



Total 

. 1,07,50,01 .1 

Canal . 

. 

. 2,30,00,000 


Total 

. 8,37,50,000 

Deduct 

• . 

50,00,000 


Grand Total, all charges . 2,87,60,000 


17. The general abstract of the cost of tho schome for 
transferring water from the Jhelum river across to the 
other rivers in order to set free the Beas water for irrigation 
on the left bank of the Sutlej is then as follows, omitting 
the cost of bringing Indus water to Khushab: - 

Us. 

Cost of taking Jhelum water to 
the Chenab . • . 1,78,00,000 

Taking Chenab water to Wan 
Radharam . . . 3,13,75,000 


Total cost of irrigating Lower 
Bari Doab from Chenab and 
Jhelum waters . . . 4,91,76,000 

Cost of taking Beas water to 
the land io be iirigatcd in 
Bahawaipnr • . 2,87,60,030 


7,79,26,000 


From this sum might be deducted the cost of the main 
line of the Lower Bari Doab Canal from the weir on the 
Bntlej to Wan Radharam as this work will bo saved. 
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This main lino is estimated to cost — 


Ks. 

For works only . . . 1,18,86,541 

Add 25 per oont. for other 
charges .... 29,71,635 


Total . 1,48,58,176 

Say . 1,19,00,000 


The not charge that should be made against tho irrigation 
to bo got from the canal to Bahawalpur State will then be 
Us. 0,17,88,000. 

The area irrigated might eventually be about tho same 
as that on the Chenab, or 2,000,000 acicR, and in that eft^e 
the cost will be R*. 32 an acre ; but seeing that the soil is 
poor, the tract is uninhabited, and the colonization to he 
done by British subjects in native territory, the area should 
not be estimated at more than 1,000,000 acres, and the cost 
will then be Hs. 64 an acre irrigated annually. 

The cost, per acre irrigated annually of the existing 
tanaK is as follows : — 



Average 

10 yeurs. 

Average 
of Itt'.t 

3 war*. 

Swat River Canal 

. 341 

26*8 

Western Jumna Canal 

. 33-8 

284 

Bari Donb 

. 27-0 

23*1 

Proposed Lower Bari Doab 

. 40*3 


Sirhind Canal 

. 41*9 

33-3 

Chenab Canal 

. 39-4 

18*8 

Jliclum Canal (estimated) 

. 22*0 

... 

cost of the Lower Bari lloab 

Canal was 

estimated at 


Jig, 3,32.73,225 and the cost of tho works proposed to 
irrigate the same area from the Jliclum and Chonab now 
amounts to Hs. 4,79,38,000 plus the cost of the Montgomery 
Branch and its distributaries (Us. 76,23.000), or 
Hs. 5, 55, <’»1 ,000 in all. The estimated profit trom the Lower 
Bari Doub Canal scheme was 1 t.*3 per cent, in thp 19th > cal- 
ami it will still amount to 8*5 per o**nt. Hence tho scheme 
might still bo said to be profitable if the water were 
available. 


18. We may now biielly glance at tho country for the 
irrigation of which it is proposed to lcscrve the waters 
of the Boas and Sutlvj. The Revenue Survey Department 
mapped the Bahawalpur country on the 4-ineh to the mile 
scale about 18/5 and the maps show that fho highland is, 
like tho Sind fcagar Thai, covered by Band-hills. The fol- 
lowing description extracted from page viii of Synoptical 
Volume Vll-A of the (heat Trigonometrical Survey of 
India gives a useful description of the country, which 
shows that the soil is not unlike the more level parts of the 
sind Sagar Thai, but that water is more dillicult to 
obtain : — 


• The Jodhpur Meridional 
HerU'B referred to ran from 
Jodhpur through Phuloda, 
near Hikaner, Qliorgarh 
Maujtrurh to Hubawnlpur. 


In the whole distance* between the Lune river and the 
Sutlej Series— 250 miles— only 
one place. Phuloda. was met with 
which could ho dignified by the 
name of a town. . . . There 

is not much difference in the bar- 
renness in the country traversed by the whole series,* but 
if any, the northern portion in Bnhawalpur is the most 
storile. There the series passed over a length of 70 miles 
in which there were only three wells of drinkable*, water 
. . In Bahawalpur the sand-hills grow smaller and 

fewer, and are replaced by long strut dies of perfectly level 
hard clay like the beds of dried up tanks, separated by 
tracts of drifting sand, accumulating here and there into 
mounds ; there is not a particle of vegotation save a few 
soattoredyiAc# ( Calligonum ) bushes. However, for two or 
time months in the year the desert presents a cheerful 
appearance. Each village has several hamlets, called 
dhanis , established where there is any hard soil capable of 
retaining water; in excavations made in this water lodges 
for two or three months after tho rains, and the inhabitants 
of the villages come to these to feed their Hocks and herds 
on the freshly-grown herbage, and to cultivate a few 
miserable fields which they have in the hollows between the 
sand-hills. Tho rainfall is, however, veiy small, four or 
five inches, and the inhabitants have a hard struggle for 


life in respect to both food and water. Their food they 
supplement with the seeds of 
tAho eaten in the Thai various grasses, the principal of 

called there hhakra It in a . . " . , lL 1 

t horn y weed, tribulut alatus. which is the bhUViltj- • . • 

Water is collected in receptacles 


called tanicaa , cylindrical reservoirs about 6 feet in diameter 
and 8 or 10 feet deep, coated with ehunam. ^hon full 
they are covered in with brushwood and inud and are not 
used till the well water fails or becomes brackish, as 


generally happens in the hot weather.” 


The Eastern Sind Moridionul Rerios passed through tho 
lower end of the Bahawalpur State from Khangarh to 
Nowshera below the confluence of the Chenab, and the 
following description is given on page xvii of the same 
volume: — 


“As the boundary between ’ tho. Bali a walpnr'Desert and 
the valley of tho Indus was approached, hills and long 
lidges of drift sand were met with, interspersed with 
sti etches of low-lying, alluvial flats, which are mostly 
dependent on rainfall for their supply of water and are 
thus practically desort for the creator portion of the year. 
When rain does fall grass and shruba spring up and render 
these tracts good grazing-ground for cattlp and camels for 
a short time afterwards. To some of them flood waters of 
the Indus find occasional access by the* old t rivor channels, 
the deeper parts of which contain water for several months 
after the subsidence of, the annual inundation, and are thus 
natural reservoirs ; they are locally called d hands. Finally, 
the valley of the Indus was entered and the principal 
operations brought, to a close on tho two stations — Daowala 
and Machka." 


19. These descriptions show that Bahawalpur territory is 
about the same da**s of couutiy as the more level parts of 
the Sind Sagar Thai. It is obvioiiB that tho country being 
practically uninhabited a scheme for colonization must 
accompany any project for irrigation. It is, moreover, 
pretty certain that a gigantic sehomo of colonization can 
only lie successfully worked by the Supreme Government. 
Indirectly this would prove advantageous both to the 
Bahawalpur State and to the Imperial Government : to the 
former by rendering lnhifable a large area of unproductive 
lmd, and to the latter bv affording an outlet fflr its own 
congested population. But the British Government has 
already in the Rind Sugar Thai an enormous area of 8,000 
square miles, which by means of irrigation from the Indus 
(which is perfectly feasible) will afford outlets for congested 
populations for many years to come. The necessity there- 
fore for a schemo to colonize and irrigate the territories 
of a Nativo State is not, at present apparent. 

If, may also be remarked with reference to Mr. Wilson’s 
statement quoted in paragraph 1 (iv), viz , that millions of 
acres in Rajputana aw/iit irrigation from the Punjab 
rivers, that this is founded on a misapprehension of the 
nature of the country. The genera! plan attached shows 
that the portions of Rajputana which adjoin Bahawalpur 
and Bikaner are on the reverse slope ; that, is to say, the 
land slopes rapidly down from the Aravalli rango of hills 
into the valley of fho Sutlej. Hence it may be said that 
practically there is not a single aore of Rajputana which 
can be effectively commanded by the Punjab rivers. The 
levels seem to indicate that south of tho Bahawalpur 
border there is no land commanded by the Punjab rivers 
except in the Khadir lands immedi itely contiguous to tho 
livers until t lie bordeis of Sind are readied, which it is 
believed arc already irrigated to a great extent by the waters 
of the Indus. 


20. The main object of these schemes is essentially to set 
free the waters of the Boas for the irrigation of tho lands of 
the left bank of the Sutlej. We may, therefore, consider 
Home other schemes which may further that end. The 
levels show that a canal taking out of the Sutlej at Phillour 
would get command of the Abohar Branch of the Sirhind 
Canal at about the 42nd mile (Akbara). From this point 
a feeder channel could get command of the Rhatinda 
Brandi below the 60th mile (Dhep&li). The water thus set 
free might possibly bo sent across from Patiala to the Sirsa 
Branch at Kaithai and thence to tho Hansi Branch at Jind. 
This water could bo taken down the Rohtak Branch of tho 
Western Jumna Canal into Hissar and Robtak, and down 
the Kotla Branch of the Sirhind Canal to Sirsa, and in this 
way it is probable that all the nnirrigatod tract of British 
territory lying on the plain that slopes from the Himalayas 
towards the Bikaner border would be irrigated. But that 
part of British territory that lies on the plain that slopes 
from tho Gurgaon and Rajputana hills could not of 
couise be irrigated. Unfortunately there is not much 



SELECTED EVIDENCE. 


57 


prospect of turning the Beas waters into tho Sutlej at 
Phillour. 

22. The following sketch shown that the lh>as waters fall 
at much the same rate per mile as the Sutlej waters, ana 


therefore water could not be taken from Wazir Similar on 
the Heas to Phillour on the Sutlej; the latter is 60 miles 
above the. junction, whereas the former is only 30 mi le* 
}, bove t! e junction ; — 



Since the level at Phillour is 765*30 and tho distanoe to 
Nowshera is 65 miles the fall consumed would he about 50 
feot ; so that, if the waters could he raised at or above 
Nowshera to 816*00 about and taken in a straight line to 
Phillour, they could be carried across the Sutlej by a weir 
and delivered into tho Sirhind Canal at Akhara. But 
there are no lovels of the Jullundur Doab or surveys of tho 
Bean to show whether tl\,is would be feasible. It U probable 
that in any oaso the work would bo extremely costly, as 
soveral rivers or large drainages are known to moss this 
oonntry, besides the whole drainage of tho foot hills of the 
Himalayas which flows towards tho Boas. 

22a. The cold- weather discharge of the Beas seldom falls 
muoh below 4,000 cuseos, and a oanal for that dischaige 
could bo built. The discharge of the Abohar Bianch, 
Sirhind Canal, below the 42nd mile, is about 1,500 ouseos, 
and that of tho Bhatinda Branch below the 60th mile, 1,000 
ousecs. 

There are 600,000 acres at the tail of the Kotla Branch 
in British territory that could he irrigated. At the low 
allowance of 2 ousecs per 1,000 acres, 1,000 ousecs would be 
required for these. So that 8,600 ousecs could be thug 
utilized and the balance could be utilized in giving more 
water to tracts which at present have a poor supply. The 
supply that could be sent across from tho Sirhind to the 
Western Jumna districts would bo the 2,600 ousecs saved 
on the Abohar and Kotla Brauohes. Tho discharge of tho 
Sirsa Branch below Knithal is about 800 cuseos and that of 
tho Hansi Branch below Jind about 800 ousecs. So that 
1,600 ousecs would be thus set free to go down tho 
Bhowana Branch to Rohtak, leaving 900 ousecs for exten- 
sions on the Hansi and Sirsa Branches. 

23. the cost of snob a scheme would be very great. The 
main line of the Sirhind Canal cost nearly Rs. 98,00,000 
Vol. IV. 


for works only for 37 statute milos, and the channel from 
the Beas to the Sutlej would on the «amo lines cost X 
Rs. 98,00,000, or about Rs. 1,73,00,000. It is probable it 
would cost muoh more. Tho weir at Phillour might cost 
nearly a« muoh as that at Sobraon, viz., Rs. 87,00,000. 
The weir on the Boas w( uld also bo vevy expensive, because 
a large amount of heading up must be attained, sav, 
Rk. 80,00,000. The cost of tho canal from the Sutlej to 
link up the Abohar and Bhatinda Branches and tho canal 
across to tho Western Jumna and the extensions might 
cost Rs. 2,00,00,000. 

The total cost for works would then be— 



Kh. 

Weir on Boas . • 

80.0<i,000 

Weir on Sutlej . 

87,00,000 

Main line, Beas to Sutlej • 

Canals to S'n hind and Western 

1,73,00,000 

Jumna Canal • « 

2,00,00,000 

Total 

6,40,00,000 

Add 26 per cent. 

1,36,00,000 

Grand Total 

0,76.00,000 


The construction of such works, however, i« practically 
barred by the fact that tho minimum supply in the Beas 
and Sutlej is 4,000 ousecs. If this supply is reserved for 
tho left hank irrigation for Bikaner and Bahawalpur, it is 
obvious that no surplus is available for any help to the 
Sirhind Canal system If the scheme for tho irrigation 
of the Bahawalpur State from the Beas and Sutlej were set 
aside, then it might be possible to utilize all tho available 
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Bupply of the Beas for irrigating British territory in 
Hissar, Sirs® and Rohtak. The two schemes, however, 
cannot go togctkor. 

21. The great schemes of diverting the waters of the 
Punjab rivers to the east and helping one river from 
another may theroforo be said to be quite foarible from an 
engineering point of view. That i* to say, the levels admit 
of such a procedure, and there are no insuperable diffi- 
culties iu the way. Hut the cost of such schemes will 
necessarily ho extremely high. This in itself is of course 
no bar to their roust t notion, for it is evident that in course 
of time, as the pressure of population increases, it will be 
absolutely necessary to extract more from the soil, and the 
value of water and necessity for irrigation will bo so great 
that very costl> schemes will be cheerfully undei taken. 
There is, however, the one great obstacle of the water- 
supply. It has been shown in the foiogoing paragraphs 
that — 

(1) The Indus carries a practically unlimited supply, 

but that the levels do not admit of its liolpmg 
out the supply in the other Punjab livers to 
any appreciable extent. 

(2) That though feasible to carry Jholum and Chenab 

wateis into tin* Ravi and thus sot fico the 
Sutlej waters for its left bank, the available 
supply in the «fholum does not exceed 1,(K)0 
oil secs ; and theroforo that unloss economies of 
water hitherto unsuspected can be effected, it 
will not. he possible to iirigato the Montgomery 
Bar with a peiennial osnal by any such schemo. 

(3) That even if the whole of the Sutlej and Bcas 

wateiH could be divoited to the left bank, the 
greater pint, of the territory irrigated would bo 

r a sandy desert ; at present almost uninhabited, 
and which moreover belongs to a Native State. 
A gigantic scheme of colonization would bo 
required to render effective any project of irri- 
gation. 

(4) That it might be possible at very heavy expense 

to divert the supply of the Beas and Sutlej to 
assist the irrigation of the Sirhind Canal system 
and thereby render available a portion of the 
Sirhind supply for the irrigation of Hissar, 
Rohtak and Sirsa. But any such scheme must 
be only uh au alternative to the irrigation of 
the Habawalpur State, as there is not enough 
water available in the Beas and Sutlej for both 
schemes at once. IF, however, it proved feasible 
to carry Beas water across the Jullundur 
Doab to ludp the Sirhind system, it might bo 
worth considering whether this scheme, should 
not take piecedence of the Lower Ba;i Doab 
Canal scheme, as thereby the most famine- 
stricken portion of the Punjab could bo 
thoroughly protected and the colonization of 
the Montgomery Bar could very well wait for 
further developments of irrigation science on 
tho Jhcliiw and Chonab schemes whereby water 
might be made available. 

25. It will bo observed that tho whole of the procoding 
remarks have been based on a supposition that auv irriga- 
tion projects undei taken will be of the nature of perennial 
canals. Tho reasons of this have been alluded to, the 
principal being that it is not believed that colonization 
schemes can bo successfully carried out except on a peren- 
nial supply basis. If, however, this objection were over- 
come, it is possible that cnoi mous areas could be irrigated 
in Bahawalpur, et,o., by kharif canals. These schemes, 
however, have not been touched upon, becauso it is obvious 
that all the Punjab rivers carry practically unlimited 
kharif or flood supplies, and hence no very special measures 
of helping one river from another would bo required. If 
tho principle of kharif irrigation only bo accepted, there is 
no reason why it should not he carried out at once on all 
Punjab rivers. Tho kharif canals, however, must be more 
or loss separate from the perennial, as the practical difficul- 
ties of carrying an enormous kharif supply and a very 
small rahi supply in the s vmo channel aie almost insuper- 
able. 


Note dated 2bih October 1902, by (r. M. JR. Field , 
Fsq., Officiating Chief Engineer, Punjab Jrri- 
gation , on proposals for the improvement and extension 
of irrigation in the Punjab. 

1. In a reoent note, dated 1st October 1902, 1 investigated 
certain proposals put forward by the I Ion' bio Mr. J. Wilson 


and Colonel 8. L. Jacob, R.E., regarding the transfer of the 
waters of the Punjab rivers to the east. The note in 
question was writ ton somewhat hurriedly, as the matter had 
to he laid before the Irrigation Commission, and Sir Thomas 
Higham, K.c i.b., was extremely anxious to discuss the 
proposals with me before the Irrigation Commission 
started on its ft' at t«»ur early in October. I dealt 
theiefore almost entiiely with the main question of bring- 
ing tho waters of the Jhcliiui and Chonab rivers on to the 
Montgomery Bar in lieu of irrigating that tract from the 
Sutlej. 

2 The note in question showed that, if wc took the 
minimum recorded discharge of the Jholum, wc could only 
be certain of 1,000 cusoes in»the cold woathor. It. was also 
shown that it, was only possible to set free from the 
Chenab system a tract requiring a cold-weatlipr discharge 
of about 2,000 cusees. The Montgomery Bar requires for 
its irrigation about 3,000 cusoes in tl;e kharif season, 
although it is probable that it would be possible to manage 
with about 2,000 ensues for a short period in the cold 
weather. The project therefore did not seem quite feasiblo 
on account of the scarcity of water. But, on reconsidering 
the matter, 1 am of opinion that the view taken, although 
a safe one, was possibly somewhat oxtreme. As regards 
the Jheluiu, our reeouls show that the river very rarely 
falls to the minimum used iu our calculations, viz.,. 4,770 
cusees That minimum has only once been reached, and 
it is probable that t her supply will very iaruly fall 'beloW 
0,000 cusees. The supply available for transfer elsewhere 
will therefore be generally nearer 3,000 cusoes than 1,00*0. 
It will therefore ho possible to confidently detach the area 
requiring 2,000 cusees from the Chenab system. This will 
render available that amount for the irrigation of the 
Montgomery Bur, ami this low supply will probably not last 
more than two mouths of the cold weather. After that there 
will ho plenty of water. Tl'e scheme therefore appears to 
tnc to bo much mole hopeful than at first sight. There is 
also one gieat advantage in this scheme, viz., that tho 
Montgomery Bar iH almost the only place where water could 
be utilized ; and if this space is irrigated from the Sutlej, we 
shall leave no place to divert tho rivers Jholum and Chenab 
in ease it should hereafter be found that, water was. avail- 
able. I would therefore now strongly advooate a # thoiougli 
inquiry into then* proposals and the holding in abeyance 
any project for putting a woir in the Sutlej. 

3. We may now consider some other projects for extend- 
ing irrigation. One of the most promising seems to me to 
he that for building a weir at Trimmoo at the junction ’of 
the J hclum and Oheuub. A rough approximation of the 
levels shows that by holding up the water at this point it 
is possible to run a canal past Shoikot into the Ravi at tho 
head of the Sidlmai Canal. The Sidhnai Canal is a kharif 
canal, i.e ., it only inns during the flood season, and it is only 
in favomahle years that it is ablo to supply one good water- 
ing for tho rahi crop, it is well known that the supply in 
the Ravi is precarious. During the current year 1902 the 
flow has been most precarious. Tho irrigated area has 
fallen to about half the average, and even that will be 
matured with difficulty. Moreover, it is doubtful whether 
much rahi area has been irrigated. Undor the circum- 
stance^ the assistance given by a canal cut from the Jholum 
and Chenab will bo invaluable. It js known that these two 
rivers have a very small him plus in the cold weuthor. But 
this does not necessarily affect the project, as the Sidhnai 
system is a kharif system. Moreover, it is believed that 
enormous extensions of the Sidhnai will he rendered pos- 
sible. There seems no reason why the Sidhnai Canal, if water 
can bo rendered available, should not be extended right 
through tho Mooltan district as far as tho junction of tho 
Chonab and Sutlej. It would thon entirely supersede the 
present, inundation system of the Mooltan Canals and might 
possibly even be extended into a part of the Lower Sutlej 
Canals system. This would all be rendered feasible by a 
weir at the junction of the Jholum and Chonab rivers. 
But, in addition to this, there is a large tract of laud on the 
right bank of the Chenab which is now being survoyod. 
It is believed that the whole of this could be easily irri- 
gated, especially if a weir were built at the junction. A 
portion of this area was formerly irrigated by an inunda- 
tion canal known as the Uch. The total area is not loss 
than 500 square miles, or 320,000 acres, and the soil is 
believed to be good and fortilp, Tho proposal for a weir 
at the junction of the Jheluui and Chenab rivers would 
therefore command an area on tho right bank of some 500 
square miles and on the loft bank of about 2,000 square 
miles, including the present Sidhnai system and the area 
irrigated by tho Mooltan Inundation Canals. No account 
has been taken of any portions of the Chenab system which 
might possibly be included if the levels served. The total 
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area commanded would be therefore about 1J million acres 
which would bring it up to the Jhelum Canal system ns 
regai ds size. Of course it is to bo understood that a khanf 
canal only m contemplated, hut this would involve no 
change in the present condition*. FrimA facie the project 
would appear to be quite feasible and very promising. 

The above is written on the supposition that the present 
conditions will be maintained, i.e., that the irrigation will 
remain on a k/iarif basis. A further proposal may, however, 
be put forward to convert the whole system into a perennial 
canal system. Levels show that it is possible to make a cut 
from tbe Indus whereby a peientnal supply could be poured 
from tbe Indus into the. Jhelum. This supply cau be made 
to enter the Jhelnm any where below Khushab. The supply 
in the Indus is practically unlimited and water can be 
abstracted from Unit river without prejudice to any scheme 
for the irrigation of the* Sind-Sagar l)oab. A oaual cut, 
such as is now contemplated, could be brought from K.ila- 
bagli on tho Indus to any suitable point above the junction 
of the Jhelum and Chenab rivers. It would bo tho iirst 
step towards the Sind-Sagar Canal, and no great engineer- 
ing difficulties are to bo apprehended. The great Sind- 
Sagar Canal of the future would be a branch taking oil’ 
from this cut. This canal would lender the irrigation of 
the Sidhnai ami the Mooltan (ktnaK systems perennial 
Moreover, this proposal docs not affect tho proposal already 
put forward to build the weir at the junction of the 
Jlielqin and .Chenab rivers, as it would merely lesult in 
converting a kharf system into a perennial system, and the 
former system {kharif would always bo carried out fiist, as 
it would create no alteration in present conditions. 

4. The condition of Ilissar and Sirsa, and portions of 
Kolitak and Karnul, has long been a cause of great anxiety. 

1 he continual failure of the rains and the short supply in 
the Western Jumna ('anal l»u ve resulted in a chronic state 
of famine and distress. The Provincial Government 
has for some time been exercised us to the means by which 
this state of things can be remedied. Several proposals 
have been considered for utilizing the tlood waters of the 
river Jumna in this direction, but the supply in that river 
is known to be precarious at the best of times. Tho drain- 
age area of the rivor Jumna is a very small one and is 
charactei ised by very steep slopes. 'llio result is that Hoods 
of great intensity oecur during shoit periods, but the high 
supplies necessary for irrigation do not hold out throughout 
the sen son. Tho difficulties also of bringing X// err //’supplies 
to the extreme end of the canal system along the existing 
channels § me very greut. For the above reasons it has 
been necessary to oust about for other moans of bringing 
water to those districts. It is possible that some extensions 
of the Snhind Canal system might be utilized for this 
purpose. The supply would of course have to to a kharij' 
supply only, as tin* Sutlej does not carry enough water in 
the rahi to allow of any exit nsions ot inigation. Hut it is 
believed that if an assured supply could be given in the 
kharij season with possibly one good watering lor the rahi 
sowings, the prosperity of the famine-stricken areas would be 
assured, or at any rate the worst oviD of famine be averted. 
Such a scheme would require very caieful examination, and 
there is no doubt wlmtevei that the cost would he oxtrenioly 
heavy. llut oven to the protection of the tracts above 
mentioned from recurring famines would bo worth almost 
any sum that tbe scheme is likely to cost. In the absence 
of surveys, etc., it is impossible to say bow a kharij supply 
could be given from the Sirhind Canal, but possibly an 
extension of the Ghuggur or Choa Branches across the 
Gluiggar would be the simplest plan. Or if any compli- 
cations with the Nativo States is to be avoided, possibly a 
branch from the Bhatinda Branch might servo for a 
portion of the tract. In any case it appears necessary to 
inquire into tbe scheme, as the object aimed at is of the 
greatest importance. 

5. In the previous paragraphs four main projects for 
extensions of irrigation have been referred to ; theso are — 

I. — To carry tbe waters of tho Jholum and Chenab 
to tbe Montgomery Bar. 


II. — To build a weir at Tritnmoo at the junction of <7. 

the JlieJum and Chenab and carry the waters ft Field. 

to right and loft to Bell, and through the 

Mooltan district, for a kharf supply. 

III. — To convent the above kharij supply into a 

perennial supply by making a out from the 

Indus enteiing the Jhelum at some point 

below Khushab. 

IV. — To entry flood waters of tin' Sutlej aid the Sirhind 

Canal into the Sirsa and Jhssar districts. 

As regards I, levels have been given in my note, dated 
1st October 1U02, and it is not necessary to ropoat them. 

They show that priim't Jacic the scheme is feasible. 

As lvgaids 11, a ft'W figures ean be usefully given. Of 
course they are merely approximations. The low weather 
supply in the Jhelum and Chenab at Tmnnioo is about 
It L. 480, the bed of the Sidhnai Canal at the head is 
H. L. 4.34, and ordinary supply le\ el about Mio. There is 
thus a fall of 20 feet and the distance is about 10 miles. 

The .slope is therefore only alout t> inches a mile On this 
ground the proposal was once before negatived, but it was, 
not then suggested that a weir should be built. It u weir* 
were built, there would be no difficullty in placing tbe crest 
so as to 1 old up the supply level to IDO, and a slop^ of 
about JO feet could be monied which would be at the rate 
of 0 inches to the mile. 1 his would be ample. 

As legards J L I, tho bed of the Indus at Kalabagh is 
about It. L. 000 and the bed of the Jlieluiu at Khushab is 
about U. L. 582 ; hence therein a full of 81 feet in a 
distance of about 8l) miles, or 1 foot to the mile, which is 
very favouiable. 

As regard^ project No. IV, levels are not at present, 
available, hut the plans show that the distance between 
Patiala, which is a 1 tbe tail of the Feeder Line of the 
Snhind Canal and Sirsa, is about lO0 miles and tbe fall in 
tho country is about 100 feet Hence a canal with a slope 
ot 1 toot in the mile would be possible. The above figure*, 
have been given merely to shev that tin* pi ejects suggested 
are within the limits ol possibility ; ol course they aro 
meiely approximations. 

0. I have not yet alluded to the proposals for storage of 
water in the Jhelum Valley in Kashmir put forward by 
Mr. L. Bane, late Besulent in Kashmir. The scheme 
appears to be a resuscitation ot an old system of 
bunds which used to hold up tho w at ('is of the Woollar 
Lake and sot I roe for cultivation a huge aiea now' under 
swamps. 1 have verbally discussed the matter with 
Mr Dane, and, as far as I oonld judge, the scheme appears 
piartiAublc ; the moil* so ms in tin* o’d ih»ys it appeared to 
have been most successful. It would seem that a large area 
round tbe mnrgiii of the Woollar Lake is at present a 
shallow swamp and quite useless for cultivation. This 
area ean bo freed fiom wator by means of bunds, tho 
remains of which are fctill in existence. Suitable sluice 
gates, etc , can bo arranged to hold up a considerable amount 
of water which ean be allowed to discharge into the Jlielmn 
at any time most convenient. Tho advantages of the scheme 
arc that tho Kashmir Stale will gain a g teat increase of 
revenue from the reclaimed lands, while the British Govern- 
ment could utilize the stored-up watcis of the lake at any 
time they most icquiicd it. Mr. Dane also suggested a 
regulator at Baiamulhi which tumid hold up a considerable 
hither supply of u\it *r The feisibiluy of the scheme will 
depend upon the levels and upon the area that can be ponded 
up, and I ean say nothing further until 1 have seen the 
plans, etc , which Mr. Dane Inis promised. But there would 
seem tM be a great deal in the project, and in my opinion 
it is well worth inquiring into. If any large amount of 
water could bo stored up in the manner suggested by 
Mr. Dane, it is obvious that it would very materially 
improve tho prospects of the proposal to carry tho watei*^ 
of tho Jhelum and Chenab vivers to tbe Montogoinery 
Bar. 


Mr. B. O. Kunmsdy, Superintending Engineer, Punjab 
{Delhi, 3rd January LUO >.) 

Memorandum. 


There are two main points winch 1 would venture 
to bring forward for the consideration of tlio C0111- 
missionrto both of w hich l have imid special attention 
during tho last twenty years. They are— 

(1) Tho saving of some of the enormous losses of 
water due to absorption and wnsto m tho 
various conveying channels and at the fields. 


p2) The more careful measurement and distribution 
of water, leading eventually by shnv degrees 
to tho assessment of all wator revenue by 
the quantity used, instead of the present 
haphazard and most wasteful method of pay- 
ment by the area matured. 

Both of thus j aro very largo and difficult subjects, 
and in my opinion nothing very definite will over b» 
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attained unless some ruling diotum and impetus is 
given. Officials usually have no time for such things, 
and in the few cases when interest may bo manifested 
the tenure of office is much too short to permit of 
much being done; a new man comes in who considers 
all such as tads. Nevertheless these two points are 
roally by far the most important of any in the de- 
partment and would pay over and over both in actual 
rovenuo increase and by the very groat possible fu- 
ture extension of irrigated area to the more desert 
parts. If all was done, which is, financially speaking, 
possible m these two directions, the total irrigated 
ureas in dry years could, 1 have no doubt, be increased 
by 40 to 60 per cent, over the present figures on 
most of the large perennial canals. 

It is well enough known that only about half of 
Actual absorption loss and water which enters the 

methods hitherto taken for of any of our latest 

canals really roaches tho 
its immimsing. fields. The same fact is ae- 

knowledged in the United States, and there the canals 
have not nearly so far to carry as ours have. To 
sliow that this is not merely an exaggerated state- 
ment, I give below the losses which after a whol* 
soason’s experiment and collection of data wore found 
by me and reported then to occur in tho winter season 
of 1882-83 on the Bari Doub Canal : — 

Entering canal head for each 100 cusecs. 

Lost jn the main canals ... 20 „ 

Lost in distributaries ... 0 ,, 

Last in water-courses ... 21 ,, 


Total ubsorption losses 47 ,, 

Out of tho remaming 63 cusecs which reached tho 
field, it was shown that 28 could really havo done all 
tho work, so that (53- 28 = ) 25 cusocs out of the 
original 100 were wasted and lost in various ways. 
The efficiency of tho canal machine was thus then 
only 28 per cent. Since then tilings have been im- 
proved on some of the main canals (not cm all) and 
if similar experiments were now carried out, wo 
might get an efficiency of about 35 per cent, on the 
best. The improvements which effected this have boon 
mainly in the following directions : — 

(1) Amalgamation of the numerous tiny water- 

courses into a few larger ones, so as to 
lessen the total lengths of channel open at 
any one time. 

(2) Abandonment of the old system of distributary 

tat Us or alternate closure of outlets, and 
the enlargement of each uijbaha so as to sup- 
ply all its outlets at once for a given time, 
and then be closed off entirely at tho head. 

Work in this direction has been Completed on the 
Western Jumna Canal; not begun on tho Sirliind 
Canal ; partially done on the Bari Doab Canal, and on 
the newer canals there is probably not so much room 


for improvement, having been designed on more re-" 
cent lines. 

The above reforms, however, must only be regarded 
as preliminary to the real 

What wo can afford to spend difficulty, i.e., the preven- 
on lining channels. tion of the absorption loss 

in our improved channels. 
There is hence no question aa to the expediency; it is 
merely a question of cost and means; can we prevent 
the loss at a cost whose interest would be paid by 
the increased revenue? 1 think it is probable we 
could, but Government would first have to spend 
something on trial and experiment, so as to find the 
cheapest and best methods of lining our cliannols, 
beginning of course with the wafter-coursee. 

To define the position, as far as possible, I give here 
two tables reproduced from a- report on American Irri- 
gation recently submitted by m$, in which the probable 
average loss by absorption in various channels is 
given as a mileage rate in cusocs lest por mile — soo 
table, column (4). These figures are for good firm 
loam (but not sandy) like that on the Bari Doab Canal, 
Clicnab or upper part of the Western Jumna Canal; 
for sandy soil, like tho Sirliind Canal, the loss will’ bo 
about times as much. Column (5) is the annual 
valuo of tho water lost per milo at Rs. 900 per cuseo 
gross revenuo. Column (6) is the capitalized value 
of this at 30 years’ purchase, and did tfte supply alway, 
run in the same channels, this would bo the a'mount 
we could profitably, spend on lining* each mile* Ac- 
tually, however, this is not so, and m seasons of high 
demand, i.r.., wlion the water is of real value in matur- 
ing tlio crops already sown, all the channels aro not 
open at once, thore not being nearly enough supply to 
fill all. Thus), roughly, in — 

Western Jumna Canal, only £rd of tho channols 
would bo open. 

Sirliind Canal, £ of tho ohannels would bo open. 

Bari Doab Canal, ?thsof tho channels would bo open. 

Clicnab Canal, Utils of tho channels would bo open. 

Column (0) must therefore be modified for each canal 
system ; thus, for the Western Jumna Canal, instead 
of Us. 6,000 for a 2-cusec water-course, wo could 
only spend Its. 6,000 ^-3 = Its. 2,000 por mile, and so oil ; 
fur the ethers, allowing for the extra Jhravy toss on the 
Sirliind Canal, 2jr times more. The small tail water- 
courses, only occasionally used, aro outside the pre- 
sent discussion they could )iO’».dd\ never be lined 
economically. 

The Western Jumna Canal, owing to its largo mile- 
age and comparatively low supply, is the ono on which 
we could spend least. Tho broad rosult may ‘he stated 
to be that, if wo can line our water-courses at a cost 
of from Its. 2,000 to Rs. 3,000 per mile, it would be 
from a merely financial point of view advisuble and 
justifiable to do so. 


Punjab Canals . Absorption loss roughly estimated . 
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2 

11*1 

4 

0*22 

200 

6,000 

2,000 

7,500 

2,400 

4,500 

Ordinary sized water-course. 

5 

97 

6 

0*29 

261 

7,830 

2,610 

0,787 

3,132 

6,870 

Large water-course. 

10 

80 

7-5 

0*30 

270 

8,100 

2,700 

10,120 

3,210 

6,076 

Small minor. 

20 

6*4 

9 

0*29 

261 

7,880 

2,610 

0,787 j 

3,132 

5,870 

Large minor. 

50 

4-1 

13 

0-27 

243 

7,290 

2,480 

0,110 i 

1 

2,018 

5,467 

Ordinary distributary. 

100 

3*6 

19 

i 

038 

297 

8,910 

2,970 

11,130 : 

3,664 

6,682 

Do. d‘>- 

200 

8-1 

27 

0*42 

j 878 

11,340 

8,870 

j 

14,170 | 

4,636 

8,505 

Large do* 

500 

2*6 

50 

0-65 ! 

585 

17,550 

5,860 

21,940 

7,020 

13,160 

Branch canal. 

1,000 

2*5 

06 

0-81 j 

1 

729 

21,870 

7,290 

27,840 

8,748 

16,400 

Largo branch. 
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1b America bxx far the only means used has been 
oemont, plaster or con- 
Possible methods of lining crete, either laid on in a 
channels. layer on the made up 

section, or more recently 
in a machine made rectangular section literally ex- 
pressed or forced out from a small machine, which it- 
self moves on along tho prepared alignment. The cost, 
however, is high, being in California for a very small 
water-course for I cusoc Rs. 2,500, and for a largo one 
probably about Rs. . 4,000. Moreover, being thin 
and weak, damage from cattle, etc., would soon lesult 
on an unprotected line. The most likely means I 
can think of would be. the use of crude asphaite oil 
buried, say, 9 inches below Jbod and side slopcsj and 
earned up above surface level, laid on or sprinkled on 
a prepared section, and then allowed to soak into the 
soil and then covered* over, inspection of the so- 
called oil roads in various parts of the states with 
rain-wator standing for days only on the oiled parts 
seems to promise well. The permanency, cost and 
security from damage can only be known by experi- 
ment. 

An alternative to the oil might be found in very 
liquid comont and line sand sprinkled ever a layer 
of sand and allowed to soak in, all boing covered over 
with soil as before. 

The present methods of distribution arc most crude 
and out of date — unwor- 
Methods of distribution and thy of a department which 
assessment now in use. considers itself hcientitie. 

Even with our best efforts 
the quantity, which a shareholder or cultivator re- 
ceives, bears hardly our relation to wiiat lie ought to 
receive as judged by his held area or crops grown. 
Usually what happous is somewhat us follows. An 
outlet is allotted to a certain tract of land whoso 
waterway section of orihee is roughly in proportion 
to tho total area under command, without any regard 
to the velocity of exit. In a few cases attempts iiavo 
been mado to allow for tiny; but since the levels, both 
m the distributary and in the wafer-courses, are con- 
stantly liable to alteration, tlio results are really but 
little better and not Worth tlio great extra time and 
troublo. This first allotment remains us it is for many 
years; some of tlio outlots do two or throo times wluit 
tlioy ought to do, and some do little or nothing, tili 
some oflicial with surplus energy in hand takes up tho 
question. Tho shareholders who kavo been getting 
too much at once raise an outcry, and usually it is 
found impossible to cut them down to the correct al- 
lowance, especially as the question of land revenue 
formerly assessed on the basis of the area irrigated in- 
tervenes. Even when the outlet area can bo at oneo 
reduced, tho result is only tentative, and several re- 
modelling schemes may possibly, one after tlio other, 
be carried out with no adequate resulting equitable 
system. Thus, two outlets side by side may have after 
many years tinkering been so adjusted as to give in 
normal times quite proportionately correct discharges ; 
a dry season comes round when water must be had to 
Bavo tho parched crops. Ono set of shareholders find 
they can combine to clear out their .water-course and 
do so, the levels of their land permitting a lowered 
level at the channel head and a greatly increasod 
supply. The other set of men may not combine, or 
their land may be too high and then side by aide 
can be witnessed two adjacent holds, the ono drying 
up by drought, And the other with water running to 
waste all night, uncared for and absolutely lost. We 
have in fact no knowledge of how much any outlet 
takes off. or of what becomes of it. The existence of 
these ovils is known and acknowledged, and need not 
have been here repeated were it not to point a possible 
remedy. 

Of course the difficulty has lain in the want of 
trustworthy means of moa- 
Causcs of present evil system surement. In Americ a they 
and remedy. are far ahead of us in this 

direction, but their me- 
thods will not help us much. They simply use froo falls 
over raised sills, the record being kopt and regulated 
by a trustworthy “water-master” selected Dy the 
shareholders themselves. Hero we have usually no 
available fall for such sills, nor have wo tho man wo 
could trust. Wo require automatic devices which can- 
not bo tampered with, and which would ensure a 
steady supply, undor all conditions of levels, strictly 
proportional to tho work to be done. The ideal 
system of tho future will bo somewhat as follows. A 
distributary regulated at its head by such an arrange- 
ment as to keep the discharge quite constant at the 
figure required for the time being, and just sufficient 
to supply at once all its outlets down to the tail. 
As the demand fluctuated, the head supply would also 


be varied by another adjustment of the head gate, 
which would again remain automatically constant till 
further alteration was required. 

The section of the distributary would be such at 
each point in its length us just enough to carry suffi- 
cient, at its designed full supply level, for all its 
outlets below. 


Mr. R. C. 
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kaeh outlet- would also have an automatic device 
giving a constant and known discharge as regulated by 
the higher canal officials and based on the area to 
bo sown. The cultivators could open and close the 
outlet as thoy desired, but could not otherwise vary 
th« discharge, i.e., they could tako as much as thoy 
could got or as littlo as they pleased. Wo clearing 
out of water-courses, or variation in supply levels 
would vary the discharge, and the time open or total 
quantity passed through would bo recorded inside. 
Each distributary would bo opened alternately, usually 
lor 10 days or so, and then closed entirely on a well- 
considered system of rotation for the whole canal, 
so that in times of high demand at any rate when all 
outlets would bo open the total quantity delivered to 
each outlet would bo almost a known quantity, even 
without any sell -registration. 

Such a method as sketched ubovo would undoubtedly , 
replace the present chaotic arraugemont by a 
systematic and equitable system, leading to great 
economy in distribution. The question at once asked 
is, naturally, a hero are the requisite automatic de- 
vices Y Well, that for the distributary head is already 
available. One has boon at work for over 4 years, 
given no trouble at all with an error never more than 
-k 2 per cent. Other o or t> were sanctioned nearly 
two yours ago and their erection has just been 
completed. 

As regards the outlet device, the matter is not ho 
far advanced, but from recent experiments I feel 
pretty certain that a simple, cheap and effective de- 
sign can be very soon perfected, gning all and mbTo 
than has boon above shown to he necessary. This 
is, however, not the placo to go into details as regards 
cither this ono or tho other. 


Once given Home such system tlio road would be 

Possibility of iihsosmoht by ?l ,un - U ' !ulai « 7° nt ' mil - v 
\olumr. Ul contract system, 

or assessment by volume 
dehvered Wo one will argue Muit the present assess- 
ment, by area matured can last for ever. Wot only 
does it work with immense friction and trouble to 
both parties (especially the zamindar), but it is very 
costly and the amount paid does not necessarily bear 
any relation to the quantity used. Thus, often enough 
such heavy floodings may be applied as to partly 
destroy the crop, and application is then made and 
oiten approved for remission of canul revenue. 


Of course such a revolution would have to com n in 
very gradually in the course of years; and the methods 
of introduction would have to bo very carefully con- 
sidered. Many difficulties would arise only to be 
eventually surmounted by patienco and tho slow edu- 
cation of tho zamindars. 

Of rnuny possible methods, the following mav be 
perhaps outline*!, merely .os showing possibilities. 
Each outlet would be rated at so much in value in 
rupees per hour running. This rato might be varied : 
low r in seasons of no demand and high in high 
demand and low supply. 


On each outlet a list of shareholders would bo made 
showing the shares of each and tlio number of hours 
to which each was entitled in tho ten days’ rotation. 
Normally the water passed would bo distributed pro- 
portionately to this list and assessed in the sumo way 
on individuals, the onus of proof for any neewary 
alteration in distribution or assessment testing with 
the shareholders. If during any alternating cycle 
of supply any shareholder Could not or did not obtain 
his share, he would have to report so at once , and at 
tho end of tho ten days tho matter would bo inquired 
into and the corrected allotment by hours ontered up 
in the village list, this being thus kept up to date 
and open to tho inspection of all, instead of being 
left till tho end of each crop. If a man’s share was 
forcibly appropriated by another, its value would bo 
assessed on the latter at a punitive rato. If others 
refused to give evidence, and the stato of tho claim- 
ant’s field bore out his statement, then the fine would 
be rateably assessed on all tho othors. If by persist- 
ent theft any man’s crop was ruined, the whole of 
his rates would be remitted and charged to the others. 
If in a very dry season sufficient water could not bo 
given to fully mature the crops, remission would Tie 
given, preferably by a general reduction of the rate 
per hour or in special cases by individual remissions, 
thus bringing within measurable distance a solution 
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— — If the shareholders as a v'h ole desired alteration in 

the slmnv list, either for any special rotation or at the 
beginning of a crop, they would have to notify it be* 
lorchaml , and if they dost ml no supply for a consider- 
able period, they would have to record the same to pre- 
oiit possible disputes. The zdladar or Hub-divisiouitl 
officer at each inspection would open the loeked outlet 
and read the recorded register of discharge passed, 
comparing the same with the pat w arts’ books and time 
tho channel had been open at the bead witli a known 
discharge; as an additional cheek, the pat wans would 
twice daily enter up after inspection whether each 
outlet was open or shut. In some cases the levels 
might not (unless the water-coiirso was kept, constant- 
ly clear) admit of full supply being always given ; but 
the record would m any ease show the actual quantity 
passed through; and tho need of clearing out the 
water-course would be shown automatically by mere 
inspection of the outside of the outlet device. Usually 
the shareholders could close or open the outlet at plea- 
sure unless specially locked, blit variation of the ad- 
justed discharge could only he effected by the zillndar 
or sub-divisional officer and would in fact but seldom 
• bo necessary or advisable. At first the unit of assess- 
ment would have to be on the individual : later cm, as 
tho system came be understood, on the family bold- 
ing; then on tlm village* sub-divisions; and, finally, 
when local euiration permits perhaps on the* village 
as a whole 

A variation on the above idea might be somewhat 
on the plan common in tho United States of contract- 


ing to dolivor a definite quantity of wator to each 
outlet proportionate to the area it ought to irrigate 
each crop, assessment being distributed according to a 
fixed share list on individuals. This may sound at first 
quite distinct from tho first plan just detailed, hut in 
actuality it would work out to much the same result. 

Many tvtlior plans could be doubtless suggested, but 
what is wanted in tho meantime is to prepare tho 
means for this very desirable end, i.c.. complete and 
introduce the requisite mechanical devices at the 
head of each distributary and* at each outlet. 


To recapitulate the 
Summary. 


points to. which attention is 
hqro* • drawn «.re very 
. briefly as follows : — 


(H Tin* present method of distribution is extremely 
inefficient and out of date; a remedy is possible at 
comparatively speaking smalt cost and would result 
in increasing the present canal “ efficiency ” (regarded 
as a machine) from 30 or 35% to 40 or 45% and lead 
eventually to a system of assessment by volume. 

(2) The immense loss by absorption can be much re- 
duced by lining ehnnnels at a cost certainly high, blit 
probably not disproportionately so to tho benefit- ac- 
cruing. Experiment^ on a considerable scale would 
first lie required. The increase of efficiency to Sin ex- 
pected would be proportional to the capital laid.out and 
might, eventually reach a very high figure, up to 50% 
in place of the exuding 30 or 35%. 

An authoritative ruling on both points is (required; 
without this the presont system may last for anotTier 
generation. 


1. *Q. (The President.) — You have now boon appointed 
Chief Engineer in Bengal P- Yes. 

2. Q. You have been lately touring in America? — Yes, 
I was deputed to study irrigation matters tlieie. 1 went 
home on furlough and applied for permission to visit 
America. 

8. Q. I see your paper has ref ui cnee to saving some of 
the on ni moils loss of water duo to uhsoiptioii and waste in 
the various ehnnnels; and to the other most important 
matter of careful measurements ami distribution of wafer, 
leading by slow degrees to a lower assessment of the quantity 
used. Was the lo'H you give on the llari Doab Canal 
founded on a great number of discharges P — Yes 

4. Q. You have a fair degree of ceiUintv about them P — 
Yes, the range of error is probably not more than 10 per cent . 

5. Q Tin loss on the main canal is 20 percent, and on 
tlu 1 distributary JO per cent. P— On that paitieubn* ramil 
there was a large loss on the main line, because of boulder 
and shingle, whereas the distributaries were mostly in good 
soil P — A canal taken from below the boulder line swell as the 
bower Ganges Canal and the Agta C.rnal would not he sub- 
ject to the same loss? — Not on the main canal. 

0. Q. Have you experimented with the water-courses P — 
Yes. The loss is certainly greatest there and the remedy 
simplest. 

7. Q. But they are not in the hands of Government P 
The cultivator would not object to our lining them. We 
would have to guard against damage by cattle. 

8. Q. Have you ever tried anything in the way of pud- 
dling? —So far as I know r it Iris never been tried. It is pos- 
sible in places where you can got the clay, but would he 
very expensive. Ordinal ily tho supply of suitable clay 
would be limited. 

9. Q. Would you suggest that this matter bo automati- 
cally followed and experiments made with as litftle delay 
as possible P — Yes, and the crude oil suggested might he 
given mi early trial. 

10. Q. As to the second question, tho sale of water by 
volume, you say, “ we have already arrived at a system for 
gauging water entering the distributaries ” P— Yes. There 
are six or seven of my modules working in the Punjab on 
the Jhind distributaries. 

12. Q. Have they given satisfaction P— One bus been 
working for four years and ha.s given satisfaction. The 
error is never more than 2 per cent. 

12, Q. Whs the tract in Jhind to bo supplied with so many 
cubic feet ? -Yes. 

12a. Q. And until this system came into vogue they 
wore really gettiug double tho amount ; they ought to have 
had P — Yos, fifty per cent, moie at any rate. 


13. Q. Did you see any modules In America likely to bo 
useful to our Indian water-courses P —No, none that would 
suit us. 

14. Q. (Sir Thomas Jfi<jham.)—\\\t}\ regard to these 
percentages, the last you worked out was in 1882-83. 
IIow was the figure of 20 per cent, in the rnw in canal arrived 
at. P - By actual experiments of the loss on certain lengths 
of canal of a given width. Some oF the figures^ were based 
on your own observations. 

15. Q. My observations were made in 1878. We took 
the discharge at the head and at a cerium point lower down, 
inking precaution to have every distriontaiy closed. Was 
that done in 1882 P — Yes. 

10. Q. Does not. the depth of water make a difference P — 
Yes, but only a slight diffeionee. 

17. Q. Do Aon suppose the rate of loss is fairly uniform 
in every mile P— No, it would vary with different soils. In 
the ease of distributaries I had a length of channel ponded 
up and observed the daily full and absorption in terras of 
the water surface. The loss increased as we wont down the 
distributary whore they got water less often. 

18. Q. Your absorption was in terms of the water-surface ; 
what was in the loss por mile on square foot P — It was *01 to 
015 feet in depth per hour over the whole surface. 

19. Q. How do tho American figures for thoir loss on tbo 
road compare with our Indian figures ?*— Hougbly they esti- 
mated that they lose something ovtfir 50 per cent, before tho 
water gets to the fields. The figures are rather rough. 

20. Q. You say, if we are to line channels, we must begin 
witli the water-courses. Wh> ? — Because they art! easiest to 
do and the loss there is greatest. 

21. Q. Would it not cost a great deal more per mile to 
line a thousand water-eouises carrying two ouaecs than a 
main canal containing 2,000 cuheesP— I cannot say, and no 
one can say at present. 

22. Q. The great objection to lining water-courses is the 
subsequent maintenance of which you my nothing? — It 
would have to be done, so that they should require no main- 
tenance. 

28. Q. After spending lakhs of rupees on lining water- 
courses your difficulties begin ; you have to keep up that 
lining ever after. Who would do that ; tho cultivator or 
Government P— Government, I expect, but quite possibly 
maintenance might be very small if a good method was 
found. 

24. Q. Whereas in your main lines of distributaries your 
loss can be localised P -One would have to find out whether 
wnter-rouTses weie worth lining or not. But on tin main 
lines there axe very few oases where the loss is much greater 
in one place than another *, excess loss would be hard to 
localise. 
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26. Q. Thero are certain parts in t ho Western Jumna 
Canal where there is a great deal of percolation outside the 
banks ; would you not save more by taking a place like that 
in hand than by trying to work on some hundreds of miles 
of water-courses P— Yen, oertuinly, but such places ate 
limited. It would in each case be a question as to cost and 
water saved. 

26. Q. With regard to this Jhind distributary, a certain 
supply has been apportioned them, llow muchP — 286 
ensues, and they always talje the full supply. 

27. Q. They used to get it almost continuously P— Yes, 
and now they got it intermittently. 

28. Q. And still only 2#5 P — Vos. 

29. Q. Would not that naturally lead to a great decrease 
in the area of Irrigation as appears to be tho case P— Yes. 

30. Q. When you have your module at the head of the 
distributaries, you will want to put in small modules at the 
head of the water-courses. What is the discharge of a water- 
course P — Anything from half a cubic foot up to 6 as a 
maximum. 

31. Q. How much irrigation do you gut pur cusec at the 
head of a water-coui*o P—300 acres per year, including both 
crops. 

32. Q, So you will want modulo8*for areas varying irom 
150 to 1,500 acres P— That could be managed. 

33. Q. The arba to be served is divided between a great 
many different proprietors? — Yes. 

34. Q. Different villages P — Seldom. We would not have 
two villages on one module if wo could avoid it, but 
several modules, perhaps, in one village. 

35* Q. How are you to keep the peace between the ownors 
on one module P — We eau use the present share list of the 
village for distributing by time and rotation. 

36. Q. Yonr small man on the water-course may have to 
pay for his share of tho water and get nothing like his 
sharoP— Thon ho would have to say so at the time and his 
revenue would be assessed on the other man who stole his 
supply. 

37. You would have just as much to do to regulate the 
distribution between the various classes as at present. In 
America where they sell by volume what is the unit of 
charge; I suppose each module has a separate estate P — As 
far as possible ; but in some cases it is roughly divided by 
a board. Any such regulation we would require would be 
very much loss than at present. 

38. Q. An American farmer is quite able to look after his 
own interests and lie can get expert advice to prove a ease 
against the canal administration. Here your modulo will bo 
giving water to 20 or 30 proprietors who are also totally 
ignorant of all questions of distribution of water and they 
have no means of bringing it home to the canal administra- 
tion P — The thing would record itself sb to quantity given 
and tho sharo list properly enforced would do the rest. 

39. Q. But suppose they dispute your record ? — You will 
never convince them you are giving them frheir share. 

40. Q. Tho American can bo convinced P— But many of 
the American farmers even do not know how to measure 
water. Their system is a’ very rough one. 

41. Q. If you give an intermittent supply of 20v) cusecs 
and adjust your modules all along, people cun take the water 
or not as they like P — Yes. 

42. Q. They would not take it when they did not want 
it P — No. 

43. Q. Consequently you may have all the water going 
down to tho tail of the distributary. Wlmt will become of 
it then P— You would have to shutoff at the head just as 


now when a shower of rain falls, i.c t you would havo to 
readjust the module. 

44. Q. You say people are in the habit, under tho present 
system of chaige, of taking so much water that they flood 
theii crops, and i emissions have to be given for flooding. 
Does that really take place P — In some cases. 

45. Q. But you base your oase upon this P— No, that it 
only mentioned. 

46. Q. Would a man take habitually more water than he 
wants? — No, occasionally. 

47. Q. In a season of stress when every one wants water 
(which is the period we have to consider on a canal) does not 
every one try to make it go as far a* it will, tho time being 
limited P What is the superior inducement when tho 
charge is by volume ? — We savo all the trouble of measure- 
ment of area. 

48. Q. Put the inducement to economy? — Each outlet 
would then get its proper share. Now many outlets get 
double what they should, especially in famine time, when 
one water-course may be cleared of silt and so draw double 
its normal ami legitimate supply. 

49. Q. You could maintain your proBeut system of 

charging by area and regulate by your modules the supply 
to tho outlet, mo that each get* its share ? 1 grant that 

advantage of your module, but wlmt I am doubtful about is 
the advantage or possibility of charging on the quantity 
supplied, instead of the area irrigated P — It would have 
immense trouble and friction if ever found possible, but 
tho primary and main object of the system is equalisation 
of distribution. 

50. Q. You will have to do your measurements to settle 
disputes between tho various owners p — Only in certain oases. 
The civil pal war i can do it for statistical purposes. • 

51. Q. Which is the most valuable- our statistics, or the 
revenues ? —Ours. 

52. Q. Your statist ics would lose half their value when 
not founded on the basis of demand? —Not so lnuoh as that. 
They might he 10 per cent. out. 

63. Q. Have yau designed u water-course module P— Yos, 
but it is not complete. 

54. Q. Can it bo sot to give any required discharge?— 
Yes, within limits. 

55. Q. To set it would boa new duly for the subordinate 
establishment P —Yes, it would be sot onow for a whole season 
according to the area it ought to irrigate with its particular 
discharge. 

50. Q. And it must be set on tho supposition that you are 
going to run so many days in the month P — Yes, you could 
estimate tho avorago duty. 

57. Q Supposing your supply in the main canal fails P~ 
You must reduce the supply all round. 

58. Q. So that will not really ho pajlngby quantity? — 
If one had to give them too little, one would have to decrease 
the rate charged if there was not enough to mature the 
crops as is done now by remissions. 

59. Q. If instead of giving water for 15 3 on gave it for 
10, would you decrease the rate by 33 per cent. ? We are 
coming to the weak point of selling by volume. It is that 
usually the value of water varies inversely to the quantity 
given ? -One might keep the rate the same or increase it. 
If it is more valuable yon would chaige more per cusec 
so long as you matured the crops, these latter being then 
more \aluable. 

60. Q. And suppose a man’s crops were not matured after 
all P — You would have to let him off payment as at present. 

61. You would then want your measuring establish- 
ment just as you do now ? — Yes, but not nearly so much 
as at present. 


Supplementary note . 


The following points wore not mado clear at the oral 
inquiry : — 

(1) In making experiments on lining channels, the 
use of crude oil should be jgono into, possibly it 
might x^rove useful aud need little or uo main- 
tenance. 

(g) The assessment by volume was not put forward as 
now possible ; it can only be so in the rather 
distant future. 

The use of automatic devices giving known discharges 
would at once equalise distribution ; whereas at present, 
even when there is a water famine, thero uro innumerable 


cases where the supply is far in excess of real requirements 
and immense waste goes on steadily. Afterwards — in many 
years probably — the same devices could be gradually math) 
use of for assessment by volume, if then found feasible. 

The objection that tho value of water varies and is in- 
versely as the supply could then be met by the simple device 
of varying the rate charged ; thus in wet times an outlet 
might bo rated at Us. 4 per day and in dry times at Rs. 5 or 
Ks. 6 per day. Volumetric asses-mient is, however, not the 
immediate aim of any modules which might be used, only 
a future possibility, only attainable by the aid of such 
devices. 


Mr. R. C. 
Kennedy . 
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Memoranda. 


No. I. — PuELIMINAEY NOTE OS THE PROPOSED BUKKUB 
weik by Mb E. F. Dawson. 

With reference to the qnes, ions asked about a Bukkur 
weir, I am still not in a position to say whether it is prac- 
ticable or not. Inquiries are, however, proceeding, and I 
hope to know more about the site before the Commission 
reach Sukkur next month. 

In the meantime, inquiries should pioceod regarding 
possible increase in reve »ue, if the a oil is practicable and is 
ever built* Very approximate figures will suffice in order 
to enable us aid the Irrigation Commission to docido 
whether the soliume is north proper investigation. That is 
all that is proposed now. I am not proposing a weir yet. 
This is moiety our preliminary inquiry to get some idea 
of the revenue reasonably to bo expected and the return 
it would yield on the probable costs. 

For the present, then, let us assume the weir is practi- 
cable; that there will he no practicable engineering difficul- 
ties which cannot bo overcome. I will, in the com so of the 
next week or so, have completed an estimate of approximate 
figures of cost. 

Meantime, lo form any opinion of the return the projeot 
should give, it would help if tho revenue were considered. 
Messrs. Rieu and Tuppor should bo able to assist. The 
Commissioner** knowledge of the country is, I understand, 
also considerable. 

The work under consideration is a low weir of solid 
masonry on which to construct falling gates. With gates 
up wo would have the water in the river at Sukkur always 
standing at or above 12*5 ft. on the Bukkur gauge. In 
the flood season, the gates— a part of them — would bo 
dropped, anu wo would always maintain tho river at the 
present average height of Bukkur or above it —something 
over 13 ft. on Bukkur, — and maximum floods might rise 
to 21 or even 22 ft. Bukkur as compared with the present 
maximum of 18 ft. Of course bunds , etc., will be raised 
to stand this increased flood height. The danger this 
might oxpose us to will be considered hereafter, but please 
neglect it for the present. Wo aro assuming the scheme 
as practicable just now. 

Here, then, arc the conditions for the purpose of revenue 
estimate. 


A 12-ft. weir at* Bukkur 
the Sind Wah : — 


will have effeot as follows on 


district, Mr. Joyner’s Fhderabad Canals project having 
been condemned partlv because the water wa9 carried for 
a great distance at a considerable depth below the surface 
of thn ground. 

2. With a weir at Sukkur, tho Ghar and Sukkur Canals 
(with » new feeder to the former from above the weir) 
would bo converted into paminiaf canals, aud be rendered 
capable of annually irrigating a combined area of kharif 
and rabi at least equal to, if not considerably greater them* 
the sum of the greatest kharif and rabi area* ever yet irr£ 
gated. The f'ind Wah, being nearly 30 miles up rivei 
would be only slightly improved, but 'there is no doub{ 
that it would be improved to the extent, of having a better 
early supply and also a somewhat better lute supply than 
at present. 

3. The present supply to the Jamrao and Eastern Nara 
systems is taken off from the liver above Bukkur through 
the Nara Supply Channel and is ample for requirements, 
except, perhaps, in a I6w river. It wnendeepened in 1892 
and is supposed to be sufficient, but from the faot that 
kharif crops on the 'Jamrao are now boing irrigated by 
rotation in this the second year of cultivation undergo 
Jamrao, it may not unreasonably be concluded that a limit 
tooxton.Jons on the Jamrao and Eastern Nara systems 
will soon be roaohod. The Jamrao is, however, already 
irrigating nearly the full duty of the water it can carry, 
so that there is no fear that tho present *pply channel is 
not capable of fulfilling its intentions; but if floods can 
be cut off from tho Eastern Nara Valloy, there is room for 
considerable extension of cultivation there, and, were a 
weir constructed at Sukkur, the whole of this area and 
that under the Jamrao would be rendered Independent of 
fluctuations in the height of tho river supply. 

4. The increase in rovonuo those improvements will 
yield is a question for oareful inquiry. It may 4>osdlbly be 
roughly estimated by the revonue officials without much 
difficulty for tho right bank of the river, and the Com- 
missioner in Siud will, perhaps, bo able to answer tho 
question before the Irrigation Commission visit Sukkur, 
but it may safely be said that it will amount to lakhs, of 
rupees on the Sind, Sukkur and Ghar Canals aJono ; and, 
oven neglecting the left bank improvements altogether, it 
appears at first sight, at any rate, that a project for the 
weir is worth investigating furthor. 

5. I tako question 10 next. 


When now, on about 10th May, we get a foot of water 
on the sill of the canal, the weir will raise the level to 1*60. 
(Trivial.) 

On 1st J uno, in average years, we have 3*50 ft. on the 
Sind Wah gauge. With the weir, it will be increased to 
4 * 90 — say, 6 ft. (Important inorease.) 

On 28tli June wo have now 6-ft. With weir this will 
be increased to 8-ft. (Important inorease.) 

The weir will render us practically independent of 
changes in the mouth of the Sind Wub. It will not, how- 
over, increase the supply in July and August ; the pre- 
sent wupph would be maintained then. Little more can be 
paid than this. 

The early supply would be assured, and supply in July 
and August remain practically unaltered. 

The weir will convert the Sukkur Canal into a peren- 
nial o.uial, and have an excellent supply throughout the 
whole > ear. 

A new head from above the weir to the Ghar will oonvert 
the Ghar into a perennial canal. It might take a line some- 
what as shown on the accompanying tracing, and would not 
only give water to a large tiaot which has suffered of late 
years, but would render the Ghar practically independent of 
changes in the river at the mouth of tho Ghar, and should 
suffice for au area much in excess of any area ever yet culti- 
vated. 

No. II. — Note by Mb. Dawson on the pbo posed 

WEIB AT BuKKUB. 

Three questions, Nos. 10, 11 and 12, have been asked 
concerning a weir at Bukkur. 1 tako No. 11 first. 

11. — '* What canals would be benefited by the construe* 
tion of such a weir, and to what extent ?*' 

The Ghar, bukkur, and Sind Canals on the right bank 
and the whole Jamrao and Eastern Nora systems ou the left 
bank would be benefited. With a weir at Sukkur, it will 
probably also be advisable to re-oonsider a projeot for a 
better supply to the Khairpur State aud the Hyderabad 


10. — “ Has the necessity for a weir at Bukkur as pro* 
posed by Sir Evan James been felt ?" 

Tho Ghar and Sukkur Canal*, two of our most impor- 
tant reveuue-yieldors io Sind, have for years shown great 
fluctuations in irrigated areas consequent on variation of 
heights of water in the river at different seasons of the 
year and the Ghar has suffered al>o, particularly of late 
years, from ohftngos in the dhand supply wheie it takes off 
from the river. as Indeed, complaints have been so loud and 
real, especially ftt regards the higher areas near the mouth 
of the canal, th the Irrigation Department contemplate 
undertaking a survey with the object of completely re- 
modelling the canal. Though, however, large additional 
area* miy be brought under cultivation by a remodelled 
canal, it is rather improb»blo that the higher lands near 
the mouth of the Ghar will reooive beneht from such a 
scheme so long as a mouth is take u direct ft om the river 
anywhere below Sukkur. Even a mouth from above Suk- 
kur would not appreciably improve the present conditions,, 
as tho natural levels do not permit of it, nnloss a weir 
be constructed to raise the supply level at the head, and 
the only way iii which the higher lands of the Ghar oan be 
made independent of the changes at the month and of 
unfavourable falls in heights of the river is by the con- 
struction of such a weir* 

6. In so far, then, as improvement in the supply has 
been known to be desirable on both the Sukkur and 
Ghar Canals, the necessity fora weir at Bukkur seems to 
have been recognised for yoars. Indeed, so long ago as 
1855, Lieutenant Fife, R.E., pronosod taking off anew 
head from above Sukkur for the Ghar Canal, but it would 
appear that the over-worked Engineers in Sind have never 
had time to spare for the investigation of a projeot for a 
woir ; and the site has, I believe, generally been supposed 
to be extre nely unsuitable and difficult, if not Impossible, 
for that object. I have more than onoe been informed 
that there was a hole in the river-bed of tbe Rohr! gorge 
which has never been bottomed by soundings. This brings 
mo to question No. 12. 
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7. 12.— “Have any investigation* been made to show 

the practicability qf such a weir V* 

8. Last season, Mr. Corbett, Executive Engineer, 
Indus River District, and I sounded the Rohri side channel 
from a launch, and seemed to find bottom all the way 
through it, the deepest sounding recorded being 68 foot, 
and a few soundings taken across the channel above the 
gorge apparently gave rook bottom at depths in most places 
less than 30 feet and in ipany places only a few feet below 
lowwater level. Further investigation could not be made 
before the inundation season, and it was postponed until this 
cold weather. I have’ now. had a hurried cross section taken 
on a line between the heads of tho Sukkur Canal and Nam 
Supply Channel and attach herewith plan and section, 
sheet No. 1, showing results.' .There has been no time for 
reliable borings to be made; and the bottom rock has been 
found merely by sounding and by probing with an iron 
shod bamboo and with a long iron bar under difficult con- 
ditions, with the river 6 feet on the gauge, so the depths 
shown may be somewhat inaccurate ; but there seems no 
doubt that rook can bo found on this line at approximate 
depths given on the cross section, which are soundings 
below a stage of 6 foot on tho Bukkur gauge. Tkero is un- 
certainty about parts of the section shown dotted. 

9. Much more * favourable conditions may exist — the 
deep hole shown on the seotion may die out a few hundred 
feet upstream ; ‘but without a oomplete survey of the bed 
of the river for some hundreds of feet op and down stream, 
there can be no certainty of this, and 1 therefore propose 
at this stage of the inquiry to assume that the section is 
as plotted. 

10. Starting from tho Sukkur side, we find rook at 
depths of from 1 to 8J feet below the zero of the Bukkur 
gauge for a distance of 2,400 feet ; from foot at 2,400 
it drops to about 86 feet at ohainago 2,600 ; and from 
8 100 it rises to 9 feet at 3,800 ; and onwards it giadually 
rises until the Bukkur zero is met at chainago 4,600. With 
the exception of the deep portion between 2,400 and 3,300, 
there would be no serious difficulty in putting in the 
foundations for a weir, although parts of it might have to 
be done under compressed air in suitable caissons. But 
whetbor the 900 feet length in doeper water could also be 
satisfactorily dealt with is a question for more serious consi- 
deration. 

11. Before discussing this point, however, I propose to 
briefly review the whole project. There are difficulties 
attending it which are inter-dependent with the weir design. 

12. For the present, let us assume that foundations can 
be laid on this site, and that we can construct on them a 
solid weir up to 3 feet on the Bukkur gauge. Above this, 
wo will provide a weir or dam fitted with suitable openings 
(regulated by gates) for the passage of floods. 

13. The calculations to find the effect of the woir on low 
and high river water levels Involve fixing data regarding 
height at which certain discharges occur, their sectional 
areas, velocities, etc., all of which aTe given in the attached 
tt Calculations.” All of tho important data have been 
obtained from results of discharges measured in the last 
two years and from gauge heights of which we have a 
record for over 40 years to refer to. The lowest discharge 
for calculation purposes has been taken at 60,000 cubic feet 
per second and the highest at 800,000 oubio feet per second. 
The latter is supposed to occur without a weir at 18 feet 
on the Bukkur gauge— a height which has never been 
realised • and although the discharge at suoh a height might 
ouite possibly exceed even 80,000, it will not seriously 
affect the design, the height at whioh the maximum flood 
is fixed being the important feature for that purpose. 

14. The calculations show, with weir solid to height of 
3 feet on the Bukkur gauge and with moveable gates of 9 
feet height above this for width of 4,400 feet, that the 
following will be attained 

Imm ediately above the weir the low- water level will 
be permanently raised to 12*5 feet on the 
Bnkkur gauge. It will gradually rise as the 
discharge increases on the river, and oan be 
maintained by regulation of the gates at a 
height of 18 feet on Bukkur at all times when 
the river's discharge exoeeds 200,000 oubio 
feet per second. (In praotiot, it would not prob- 
ably be necessary to maintain this height; 
the gates will be lowered to maintain the water 
level only at height required by canal bead- 
works.) The maximum flood disob arge with 
gates open would pass over ox through the weir 

VoL IV. 


at a height up-stream of the weir of 20*25 feet 
and down-stream at & height of 18 feet on the 
Bnkkur gauge, fe., the construction of the weir 
will cause a rise in the maximum flood level at 
the weir site of 2*25 feet. (Of course, if gates 
oan be provided at a lower level than referred 
to, this flood level will be lowered. However, 
the estimates for protective embankments, etc., 
are at present framed, to be on the safe side, 
on this assumption.) At the Sind Canal , 
which is about 30 miles up-stream in low river 
and 25 or under in bign water, the effect of 
the weir will be as follows:— 

Where now we get one foot above sill on 10th 
May, we would have, with gates dosed on 
the Bukkur woir, 1*65 on tho Sind Canal. 
On 1st June, with an average river, we 
now have 3 5 on tho Sind Canal and with 
the weir we wonld have 4*90. 

On 29th June wo have 6 feet on tho Sind 
Canal, and with tho woir wo would get 8 
feet. Thereafter, gates wonld probably be 
opened, and lovels in July and August 
would be much tho same, but slightly 
higher than at present. The weir would 
have praotically no effect on the Bagari or 
any canal north of the Sind ; but it would 
give a permanent full supply for the 
Sukkur, and, with a new head^ or feeder 
from above it for the Ghat, wonld convert 
tho latter as well as the former into peren- 
nial canals. 

15. Attached sheet, No. 2 shows tho hydrographs of the 
river after construction of the weir at Sukkur, and the 
Sind Canal, as compared with averages of the lost ten 
years. 

16. Sheet No. 3 is a general map of the country, show- 
ing weir site, linos of protective embankment up-stream, 
and alternative lines for feeders of the Ghar Canal. The 
latter have been shown without any preparatory survey of 
the country, and are, of course, only approximate ; but 
they serve as the basis of an approximate estimato of oost. 

17. The first difficulty that arises is to select a suitable 
head for the Ghar feeder. It must, if possible, be placed 
near tho weir to secure its permanency; and with this 
object it will be advisable to provide under-sluicei on the 
Sukkur side of the weir itself. There will probably be 
some difficulty in this, and it may have to be combined 
with a new head for tho Sukkur Canal, but no definite 
opinion can be expressed on this point until proper surveys 
have been mado and designs considered. Plan shoot 
No. 4 is* the only information at present available which 
gives useful information on this point. It is probable 
that a suitable regulator in rock can be designed. If not, 
it will be necessary to consider tho alternative of placing 
the regulator in the band line to tho westward, but this 
would probably necessitate permanently maintaining a 
suitable dredger to keep open its feeder channel from the 
river. 

18. This alternative would, howevor, have the very 
serious objection that the in-drought of such a large 
volume as this canal would carry, namely, 6 to 7 thousand 
cubic feet per second, might seriously endanger the safety of 
the band itself, and also tend to encourage the admittedly 
possible catastrophe of the river out-flanking 8ukkur. Such 
a disaster is not at all likely to occur under existing con- 
ditions, with river bed levels at Sukkur well below the 
surrounding oountry ; but, with the altered conditions of a 
weir blocking the lower levels of the discharge seotion of 
the maii? channel, it is not at all difficult to conceive cir- 
onmstanoes which would render the turning of the river not 
only quite possible but probable. For instance, I believe, 
while thore should be no difficulty in constructing suitable 
river embankment* up-stream of the weir to withstand any 
chanoe of being breached merely by water pressure that, 
if the river happened to take a decided trend towards the 
right bank, the correction of this tendency with raised bed 
level at the weir site might involve an expenditure of enor- 
mous suras in the maintenance of suitable training and 
protective works, whioh, if unsuccessful in the early stage, 
would threaten disaster to the whole scheme. 

19. I might dilate at considerable length on the possible 
dangers the river might threaten with altered conditions of 
bed suoh as have been considered up to this point ; but it 
will be suffielent to state that, with the small amount of 
consideration I havo been able to give the scheme up to 
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the present, I would not be prepared to reoommend tbe 
construction of a solid weir up to tbe level of 8 feet on 
Bukkirr. This height has been chosen for the purpose of 
preliminary calculations ot flood levels, etc., merely because 
at first sight it seemed suitable for that purpose. 

20. The obvious conclusion is under-sluices in the weir 
must be provided in order to prevent interference with 
ousting conditions of flood and water levels hb little ns 
possible. Whether suitable sluices can be built at the 
aepths necessary to seoure this object is not so easily 
answered. It is a most interesting subject for considera- 
tion and discussion, Int for the present I propose to pro- 
ceed with my general review, assuming for the time being 
that the engineering difficulties are surmountable. 

21. Ettimate . — The project will include tbe follow- 
ing 

(1) A weir or dam across the river so designed with 

under-sluices as to interfere with the height of 
flood discharges ns little as possible, and also 
rovided with under-sluices on both the 
ukkur and Rohri sides of the river to secure 
a scour in front of the heads of the Ghar and 
Sukkur Canals on the Sukkur side amt the 
head of the Nara Supply Channel on the Rohri 
side. 

(2) A lock on the Rohri side of the river for the 

passage of boats and steamers. 

(8) Protective embankments on each side of tbe river 
up-stream of the weir, suitable cross-section to 
safely withstand continued water pressure due 
to the maximum flood. The section chosen is 
as follows : — Top bank of 10 foot ; top width nt 
6 feet above flood level ; water snd outside 
slopes 4 and 8 to 1, respectively, with an 
extra berm of 20 feet width at level of 2 feet 
below top water level added to the outside of 
the seotion. 

(4) Head regulators for the Sukkur and Ghar Canals. 

(5) Fooder for the Ghar Canal, onpablo of carrying a 

supply of 7,000 oubie feet per second. 

22. The cross-section for the w«dr has 16 feet width at 
3 feet above tbe zero of the Bukkur gange with down- 
stream batter of 1 in 4 for a depth of 20 foet, and below 
that an increased batter of 1 m 8, which gives a width of 
26*26 foot at 80 feet* below tbe Bukkur zoro. Allowing 2 
feet for foundations, the whole quantity of masonry taken 
solid up to 3 feet on the Bukkur gauge amounts to 
1,123,776 oubio feet. The openings for under-sluices will 
save at least half of . the quantity abovo the foundations, 
but, to provide for a bettor class of facings, quoins, etc., at 
openings, one-third only is deducted. Tho total quantity 
up to 8 feet on the Bukkur gauge will then be 821,260 
eubio feet, which is estimated at a rate of Rs. 160 per 100 
oubio feet. Excavation for foundations is also taken at this 
rate. Both rates are practically double those at which tho 
same classes of work oould be done above wuter, and should 
be ample in any circumstances, even under compressed air. 
The flank wall is separately estimated. Above 3 feet, for 
estimating purposes, the weir wall is takon solid as was 
done below that level tb simplify this approximate estimate. 
Rs. 4,00,000 are allowed for under-sl uices. Lump sums 
are provided for the look and regulator. The Ghar feeder 
is taken as a canal, 220 feet in width, carrying 11*76 feet 
of water for its whole hngth, half the length being taken 
7 feet in embankment and tho other half length altogether 
in cutting. 

28. The estimate works out as follows 


Preliminary expenses, survey, eto. 

• 

Rs* 

60,000 

Laud compensation . . 

• 

3,40,232 

Weir • . 


28,88,970 

Look . . . * . 

• 

5,25,000 

Protective embankment 

e 

11,42,676 

Regulator, Sukkur and Ghar • 

• 

6,25,000 

Feeder for the Ghat Canal 

• 

18,23,581 

Total works 

* 

72,96,359 

Establishment at 21 J per cent. 

# 

15,68,602 

Tools and plant at 2 per cent. 

% 

1,45,907 

Leave and pension allowances at 14 

per oent. on establishment • 

e 

2,19,690 

interest daring construction • 

e 

7,52,600 

Grand Total, all charges 

# 

99,81,868 


Or, say— 

B. 

Works • • • • 

. 78,00,000 

Other charges • 

. 26,82,000 

Gbavd Total 

99,82,000 

Say . • . • 

. 1,00,00,000 


24. Revenue return.— Mr. Tupper, Acting Collector of 
Laikana, has written a note on the expected additional 
area which will be cultivated, if the Ghar is converted into 
a perennial canal with feeder fsotn above the weir site. 
He estimates the additionarrevenue expected as follows 

Rs. 

On Sukkur canal— 

Ratodero Taluka • • ... 20,000 

On Ghar Canal— 

Earn bar Taluka from R*. 60,000 to 
Rs. 70,000, Bay . • • 60,000 

Nasirabad Taluka from Rs. 80,000 to 
Rs. 40.0Qf>, say .... 36,000 
Larkana Taluka . . . • 20,000 

Southern part of Ratodero Taluka . 16,000 

% . 

Total . 1,50,000 


25. He, however, admits that he may have under-estimat- 
ed the figures. 1 think that this is probably the c>ib6, 
especially whon one examines the variation in the revenue 
realised on the Bukkur and G har Canals for the past ten 
yours. Tho figures have been as follows : — 


Canal. 

Average 
realised 
for 10 years. 

Maximum 

reali- 

sations. 

Minimum 

reili- 

sationa. 

Sukkur Canal 

2,45,389 

3,45,422 

2,03,962 

Ghar Canal 

7,22,193 

8,42,087 

3,75,874 

Total 

9,67,532 

11,87,509 

5.79,836 


The difference between maximum realisations and averages 
should, 1 nra of opinion, be taken as due to this project, 
because bv construction of the weir both carals will* be 
rendered porennal and independent of tho river, and the 
figure which represents this should be added to Mr. Tapper's 
eHtimato, which relates only to lands not at present brought 
under cultivation. 


26. The figmes of revonue due to tho 

work would then 

) as follow : — 



Rs. 

On existing areas . • • 

• 2,19,900 

On new areas % . . . 

1,60,000 

Total 

. 8,69,900 


27. The Sind Canal would also receive benefit, though 
perhaps small ; so also would the Rukan, Rani, Senro, and 
Janib on the Rohr! side, all within a distance of ten miles 
above the weir. Unfortunately, I know nothing of these 
canals, which eeorn to he merely small canals taking off 
through sluices in the bund line, but owing to tho large 
increase in higher supply which should be available at 
their heads, it is probable that, taken together, they may 
bo safely calculated to yield an additional revenue of at 
least half a lakh of rupees. The Bind Wah and other 
bund sluices on the right bank may also be credited with 
another half a lakh of rupees, and adding these figures to 
the previous expected realisation from the Sukkur and Ghar 
brings the total to Rs. 4,69*900. 

28. It is equivalent to a return of 6*40 per oent. on 
works and 4*70 per oent. on works and all other charges, 
including interest ; and, as this revonue return takes no 
account of possible advantages and proportional revenue 
whioh would result on the Jamrso and Eastern Nara 
systems } it would appear that the project is worth fully 
investigating, if the Engineers consider it practicable to 
construct a weir at a cost anything near ttat at which it 
has been approximately estimated. 

29. This points to the advisability of first getting a 
reliable survey of tbe bottom of the river, but there is no 
time for this before the Irrigation Commission meet at 
Sukkur, and it would help greatly in the solution of ques* 
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tions likely to ariae if, while there, the Special Commission 
would discuss the practicability of constructing the weir or 
dam, assuming that the cross-section is even more unfavour- 
able thao Is shown on the section submitted. 

30. Statements showing results of irrigation on the 
Sukkur, Ghar, and Sind Canals are attached for reference. % 

No. III.— Mr. J. L. Rieu, I.C.S., Collector of Shikarpur. 

Khan Bahadur Pir Bulwh, the Depnty Collector of llobri, 
to whom I showed the oarers, estimates the increase of reve- 
nue in Bohr! at half a lakh. lie knows the conutry better 
than I do, but I am inclined to thiuk his estimate rather 
too liberal. The only caxials aff.ected on that side (apart, of 
course, from the Nara supply channel) are the Janib Wall 
and Korai. They are small canals, and nothing much 
is to be expected from them, ‘while I doubt whether any 
important system of canals is possible. The cost would be 
prohibitive, and there is not much unbroken ground. 

The floods in the Gaho would oertainly be ma le more 
oertain and of greater volume, and there would be a good 
deal of rabi. But it is very difficult to give estimates. 
What would really happen is that there would be more 
good years in Iiolwi than hitherto. 

As regards the Sukkur Division, I attach Mr. MaoMunn’s 
letter. Perhaps, lie rather undef-estimutes, or rather, I 
should say, is wrong in making no estimate at all. 1 donbt, 
however, whether even with a good supply in the Sind 
Canal, the extensive lands near the Jeban Wall in Northern 
Naushahro could be irrigated from that canal. 

The fact is that the principal result of a weir will be to 
give an early rise, a steady river, and a late fall. Now, 
when the crops fail, Government only bears an infinitesimal 
proportion of the general loss ; so when crops aro flourishing 
the gain to Government (in rupees) is imporoeptible almost 
compared to the general gain. Ultimately, no doubt, there 
will be actual pecuniary gain in the shape of higher rates 
of assessment ; but at the beginning, when there are no 
large tiacts of virgin soil to be brought under cultivation, 
an immediate return cannot be counted on. 

N<y. IV. — Mr. V. C. MacMunn, I.C.S., Assistant 
Collector. 

I do not think Mr. Dawson's scheme is meant to benefit 
this division much, and I do not suppose it would do so. 
There is a good existing supply on all the three canals — Suk- 
kur, Sind, Begari; and the main effect of Mr. Dawson’s 
scheme would be, perhaps, the removal of flie restriction on 
the first of these. There is land, as Mr. Giles said, in the 
Dr&khan-Madcji region, also about Ruk ; but there is no 
extended area uncultivated, and none over which there is an 
aotual lack of water, with the exception of the strip it was 
proposed to irrigate by the new Shikarpur Canal and the 
northern pieces of the Naushahro Taluka to the west, which 
are on the tail of long fcaWa^from the Begari. The Sukkur 
Canal would, no doubt, benefit from having a really perma- 
nent rabi supply, but I cannot put the benefit iu figures. 

On the whole, I should sav that, While this division 
would profit, the profits would be small compared to that 
elsewhere, and would oon*i*t principally of advantages it is 
difficult to express arithmetically, c.y,, the ono that would 
acorue from raising the height of water at the beginning 
and end of the inundation, and thus making the supply 
uniform. 

One is forbiddon to discuss the pructicability of the 
soheme. But I would like to point out that the district 
between Mr. Dawson’s “ proposed line of bauds ” and the 
Sukkur-Begari is a very good piece of couutry— well popu- 
lated, well cultivated. What is Mr. UawBOn going to do 
with it P If he is going to flood it, he should be told to 
stop at onoe. But I suppose he does not mean to flood it. 
Why a separate supply channel P It was long ago suggested 
to enlarge the Sukkur Canal and feed the Ghar from it. 

No. V.— Mr. H. G. Paliibeb, Chief Engineer, Indus 
Bight Bank Bivision. 

A.— Sind Canal— 

. Acres# 

Cultivable area commanded • • 169,000 

Maximum irrigation estimated bylhe 
Executive Engineer • . . 94,000 

Area remaining • . • 75,000 


The estimated “ maximum irrigation ” is about 56 per 
cent, of the cultivable command, which agrees fairly with 
tho combined Sukkur acd Ghar Canals* figures, for whioh 
see B of thi£ Noto. 

Given a higher supply in the Sind Canal, the Executive 
Engineer estimates that o tie-fourth of tho a remaining area 
of 75,000 acres '* will be irrigated, or, say, 18,800 acres, 
which at Rs. 3 per acre will give a gross annual revenue of 
Rs. 66,100. 

B.—Sokkub and Ghah Canals— Acres. 

Existing cultivable area commanded 
by the two canals . . . 555,000 

Of which average irrigation of last 10 
years (up to 1900-01) . . . =320,000 

Actual average irrigation equals 58 por 
cent, of cultivable command. 

Maximum area irrigated in 1894-95 
was 390,000 

Equal to 70 per cent, of the command. 

The above “ cultivable ares commanded " Includes the 
Shahdadpur and the northern portion of the Ratodero 
Talukas, which are watered by the Sukkur and Ghar 
Canals with great difficulty and at the expense of heavy 
silting every year. The oontour snrvey has conclusively 
Bhown that this particular part of the oountry must be 
taken over by the re-modelled Begari Canal, whioh can 
easily and naturally deliver ample supplies, the Begari water 
being at a higher level than either that of the Sukkur or 
the Ghar. 

Acres. 

Cultivable area commanded . # 555,000 

Deduct— 

Cultivable area which will be trans- 
ferred to the re-modelled Begari 
Caual 135,00ty 

Net cultivable area remaining • 420,000 

Add- 

Cultivable area available in Gaibi Dero 

Jagir 81,000 

Do. * do. Mirzapur 18,000 

Total cultivable area to be commanded 

by the two canals . . . 519,000 

Of the 420,000 acres remaining within the Ghar and 
Sukkur systems, 58 per oent. seems to be aotually irrigated. 
This, if correct, is a very high percentage indeed, and there 
seems to be n» possibility, therefore, of extending irrigation 
within t he limits of the present command. 

There are, however, 100,000 acres of jagir land whioh 
could be brought under command of the (extended) canals. 
Calculating cm the high proportion of 60 per oent#, there 
would he 60,000 sores of new irrigation, yielding, say, 
Rs. 56,000 giosg annual revenue to Government in tho 
shape of Hakabo. 

But it must be remembered that the Ghar Canal when 
re-modelled, after relief of its impossible duties in Shahdad- 
pur and the north, will be quite oapablo of watering the 
jagir countiy on the west during the hhar\f season, 
unassisted by any new Feeder Canal from the lake caused 
by tho Bukkur Weir. 

The proposed Feeder Canal would certainly raise the 
rabi level of the Ghar to something like the present kkarif 
level, and would therefore secure the extension of rabi 
cultivation. But the existing irrigation is already 58 per 
cent, of the whole cultivable command, and it is difficult to 
see how extension of irrigation oan bo brought about. The 
only result of inoreased rabi supplies would praotioably be 
the substitution of rabi for some of the present knarif 
cultivation, and it is doubtful, in tho first place, whether 
such substitution will be effected by the poople to any con- 
siderable extent, And, in the second place, whether such 
substitution would secure any increased revenue. 

In his Note, tj*e Collector of Larkana estimates the 
annual increase of revenue due to improved supplies brought 
down by the proposed Feeder Canal from the Bukknr weir 
as under : — 



From 

To 


Rs. 

Rs. 

(i) Ratodero Taluka, north 

16,000 

20,000 

(ii) Karobar and Naeirabad, 
north 

60,000 

70,000 

(iii) Larkana, north 

18,000 

90,000 

(iv) Ratodero Taluka, south 

16,000 

16,000 

Total • 

83,000 

1,05,009 


x2 


Mr. E. F. 
Dawson. 


•Not printed. 


Total 
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INDIAN IRRIGATION COMMISSION: 


The north Ratodoro figures bare been excluded from the 
Mr. E . P. M that j a „d w i|l be taken ovor by the re-inodolled 

Damon. B cgari Canal. 

The estimate seems a cautious one, and agrees with my 
general view of the probabilities. 

C.— Rivekub dub to Bukeub weib— Rs. 

A. — Sind Canal • • 66,400 

B. —Sukkurjand Ghar Canals— 

Tho Collector esti- 
mates about . . • 1,00,000 

The Gaibi Dero and Mirzapnr jaqirs 
will bring in Rs. 60,000, out the re- 
modelled Ghar would water this 
area without assistance . • • 60,000 

Total gross revenue, say . 2,00,000 

Against this must, in fairness, be set the loss of revenue 
from the land thrown out of cultivation on both banks of 
the river by the raising of tho cold- weather river level by 
the proposed weir. It is true that such loss of revenue 
will be allowed for in the weir project as an indirect charge 
under “ Capitalisation,*’ bat none the less the revenue will 
be lost to Sind, and must be fairly reckoned as a set-off 
against the increased revenue from the Sind, Sukkur, and 
Ghar Canals systems. What such loss is likely to be, there 
are- at this stage no figures to show. 

No. VI. — Mr. J. II. E. Topper, Collector of Larkana. 

2. The scheme would affect 4 talukas in the Larkana 
Collectoiate — Katodero, Kambar, Larkana, and the northern 
portion of Nasirabad. 

3. Improved supply in tho Sukkur Canal will affect tho 
northern portion of Katodero Taluka only. 

4. Improved supply in the Ghar will affect the southern 
portion of Katodero Taluka, the whole of Kambar and 
Larkana, and tho northorn portion of Nasirabad. 

6. It is apparent, therefore, that the effect likely to be 
oxoioised by the scheme on this district will be practically 
confined to tho area commanded by the Ghar system. 

6. 1 may observe, in parsing, that the Sukkur Canal 
already gives both a hharif and a rabi supply, and that it 
is, 1 am told, capable of giving full supply with Bukkur 
gauge at 9 fcet,t*x., 4 feet under what is usually described 
as “ fair irrigation level ” for other canals. In spite of 
this, the supply is at present unequal to tho demand. It 
would appear, therefore, that what the Sukkur Canal Btands 
in need ot ih increased bed width and a larger volume of 
water, and it is not clear from Mr. Dawson’s letter that 
those remedies form any part of the Bukkur weir scheme. 
Without this, the mere raising of tho water level at 
Bukkur to 12*5 feet all the year round will exercise a 
comparatively trilling effect upon the canal, so far at least 
as it affects this district. If the carrying capacity of the 
canal can be increased at the same time, and the canal kept 
working during practically the whole year (us it was last 
year and is likely to be this year), I should estimate the 
yearly incroaso of revenue from the northern portion of 
the Ratodeio Taluka at Rs. 15,000 to Ks. 20,000, not 
more, since the wasto area in that portion of tho taluka 
oapable of being brought under cultivation is limited. 

7. Turning to tho Ghar system. The conditions on 
this canal are widely different from those of the Sukkur. 
The latter is a “ perennial " canal and gives a full supply 
with a comparatively low river ; the Ghar is not a “ peren- 
nial ” canal and can only give full BUpply with a high 
river. The Ghar is, therefoie, likely to benefit to a far 
greater extent than the Sukkur by acquisition of a head 
above the weir commanding a permanent 12«foet supply. 

8. Tho more conversion of the Ghar into a “peren- 
nial ” ©anal is not likely of itself to greatly increase the 
area under cultivation ; but if the surface level of water 
in the canal can be laised some 3 or 4 feet (tho bed level 
remaining the same; this implies a greatly increased 
volume of water also), the whole system is capable of great 
development. With the Ghar, the main point would 
appear to be raising of the surface level. This is all-impor- 
tant, beoause the major portion of the waste laud avail- 
able is capable of being brought under cultivation only if 
it cun command a “ mok ” (flow) supply. This land, for 
the most part, contains a heavy admixture either of salt 
or of sand. Such laud can be rendered fit for cultivation 
with comparative ease wjth a plentiful “ mok 99 supply ; 
bnt if a lift supply only is available, the task would be an 
impossible one. 


9. The land which is locally known as “ as&l kabati *’ 
and as “ wariasi ” may be left oat of calculation, since it 
would require a great number of years and an unlimited 
supply of water to make it fit for the plough. 

10. Other varieties of these two descriptions of soil, 
which contain respectively a smaller admixture of 61 kalar” 
and of sand, can be converted into good land with more 
or less trouble in proportion as the admixtnre is greater 
or smaller. The only requisite is a plentiful “mok M 
supply. The variety known as ? kat kalar ” especially is 
capable of being quickly converted into what is known as 
“ dangaohi an exoellenfc rice soil. • 

Tho sandy soils, on the other hand, from * drib ” down* 
wards, are capable of conversion {given a “ mok ” supply) 
into the description of “latashi” or u iatiari,” known 
respectively as “ gasari ” and “ drasari ,f — both excellent 
light soils, though not suited for rice. 

11. Turning now to the talukas affected, Kambar and 
Nasirabad both contain large areas of saltish or sandy 
soils capable of conversion as above described into arable 
land— notably Kambar. I should say that the cultivable 
area of Kambar Taluka is capablo, under the conditions 
desciibod above, of an increase equal to one-quarter of the 
area at present cultivated, bringing in between lis. 60,000 
and Ks. 70,000 per annum us additional revenue. 

12. As regards Nasirabad (of which the northern portion 
only dopends on tHe Ghar), I have some* hesitation in ex- 
pressing an opinion, sinoe it is three years since I was 
in charge, i should say that the taluka might be counted 
on for an increase of from Rs. 30,000 to Rs. 40,000 owing 
to a greater area under cultivation. 

13. Larkana Taluka is already very heavily cultivated* 
and I do not consider it would be safe to speoulato on an 
increased area under cultivation of more than six or seven 
thousand acres, representing an increase of, say, Rs. 20,000 
in land revenue. 

14. Tho southern half of Ratodero, which depends on 
the Gliar head, has suffered severely of late years, owing 
to the low surface level of the water. With a mouth above 
the weir, this would be remedied. 1 do not, however, think 
that the additional area of land whioh could be given out 
for cultivation would amount to more than 6,000 acres, 
representing a revenue of about Rs. 16,000. 

15. I may possibly have somewhat under-estimated 
these figures, but I should not myself care to speculate 
on an increase of more than 1£ lakhs as the rosult of new 
land brought uudor cultivation in this district by the 
proposed scheme. 

10. This, of course, does not take into consideration the 

f greater profit that would accrue to the cultivator from 
and already under cultivation, owing to bis being able to 
calculate upon a certain, instead of a precarious, supply. 
This would doubtless mean ultimate enchancement of rates, 
aud hence greater revenue from the whole cultivated area 
on the canal systems concerned. 

17. I would notice one more point. Mr- Dawson writes 
that the new scheme would render the Ghar practically 
indqumdont -of changes at its mouth. From this, I infer 
that the existing Ghar and Ford Wah mouths will remain, 
and that the month above the weir !b intended to bo merely 
supplementary, and will not be dosignod to carry the full 
supply required lor the whole canal. If this is so, there 
cannot, 1 presume, be any intention of greatly raising the 
surface levol of the water in the canal, since, if this wore 
done, the existing Ghar and Ford months would both be 
converted into escapes. If tho surface level is substantially 
raised, both Ghar and Ford mouths must cease to exist as 
feeders. As I have pointed out, my calculations of 
increased revenue are based on tho assumption that the 
surface level of the water in the canal will be raised 3 or 
4 l'eet. If this is not the case, the increase of revenue is 
not likely to be more than one-third of what I have stated. 

No. VII, — Mr. II. G. Pallisbb, Chief Engineer* Right 
Bank Division. 

There are no great expanses of wlmt may be called virgin 
cultivable land in this division awaiting the construction 
of new canals, such as was the case in the Left Bauk Divi- 
sion previous to the commencement of the Jamrao Canal, 
and such as may yet remain in the Hyderabad and Thar 
and Parkar districts. Speaking broadly, all the cultivable 
waste land in the Right Bank Division can be commanded 
and watered by extensions of existing canals. These may 
be taken separately iu geographical order, oommenoing 
from tho uortb. 
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1. Duett Canal ,— The “ re-modelling ” of tliis canal at 
a cost of about Rs. 11,00,000 will, it is hopod, be completed 
in time for the inundation of 1902. IV hen completed, this 
oanal will, it is believed on present information, reaoh its 
full development, and be capable of irrigating the whole 
of its command without probability of any feasible exten- 
sion for years to come. 

2. JJnhar Canal , —Beyond extension of distributaries for 
watering interior command, not much can be done, as the 
land at the tail oomes ’within the influence of either the 
Deiert or the Begari Canal 

3. Begari Canal .— It is proposed to entirely “ re-model’' 
this oanal and to extend the tail distributaries so as to irri- 
gate the Shahdadpur and parts of Ratodero Talukas, 
which have hitherto suffered from inadequate supplies from 
the Snkkur and Ghar Canals. The Bcgaii will deliver 
higher water than either of these two oanals, which take off 
much further down the river. 

It is also proposed in the u re-modelling " schemo to 
investigate the possibility of taking in a larger portion of 
the Khelat territory for irrigation across the border near 
Khairo Garhi. 

Surveys are proceeding, and will, it is hoped, be completed 
this next season. , 

4. Proposed Shikar pur Canal is an alternative to the 
widening and extension of the Begari Canal, the merits of 
the two • proposals being judged on the results of the sur- 
voys now in hand. 

5. Mahi Canal (on the left bank of the river, but 
included in the Right Bank Division) will be completed next 
season at a cost of about Rs. 7,60,000. When completed, 
it will probably be found that there is a good deal of land 
at the tails of the Dehar, and of the other distiibutaries 
of the new Mahi Wah, which oould be brought under com- 
mand by extensions. This would involve a fresh survey 
and a new estimate, and can be seen to next season. 

6. Sind Canal .— No extension is possible, beyond that 
of the distributaries, as the tail country oomes within the 
sphere .of either the Began or the Sukkur Canal. 

7. Sukkur Canal . — Some of the country at the tail, at 
present watered with difficulty, and at the expense of much 
silting, will bo taken over by the re-modelled Begari. This 
will relieve the 6ukkur, and enable it to extend its sphere 
of usefulness in the southern direction, thus in turn reliev- 
ing the Ghar. 

8. Ghar Canal is proposed to be entirely “ re-modelled,” 
and the preliminary contour survey was commenced last 
season and will, it is hoped, bo completed by next hot 
weather. The Shahdadpur country in the north-west will 
be taken orer by the Begari Canal, which delivers water 
there at a higher level, and the Ghar will then be fitted to 


carry out its full legitimate duties to the southwards, 
where the water-supply is under present conditions defeotive. 
Extensions will also bo worked out so as to include the 
Gaibi Dero and the Mirzapur jagirs situated in the west 
under the hills, and hitherto not served by any irrigation, 
system. The cultivable area of these jagirs is believed to 
be about 100,000 acres. 

9. Western Nara .— Complaints havo been rife for many 
years past of the nn satisfactory working of this great oaual, 
and proposals have from time to time been made for partial 
improvements, some of which have been carried out in 
fairly recent times. But experience does not encourage the 
continuance of suoh patch-work, and it is now proposed to 
institute an exhaustive inquiry into the whole system of 
irrigation, commencing with the indispensable contour 
survey, to show how the levels of the land lie everywhere, 
and thon to proceed cautiously and scientifically with a 
complete sclteme for re- modelling. A history of the oanal 
has jnst been prepared, and an estimate for th* oontour 
survey is being submitted for the sanction of Government. 

There are largo areas within the system which receive 
no supply of water at all, and others with a defective sup- 
ply. There is no question of extension, but of construction 
of new branches and ro-arrangement of old ones, so as to 
make a complete and homogeneous system of the whole 
Western Nara iriigation, from tho mouth near Larkana 
down to the Manchar Lako and Sehwan. 

10. Karachi Canals .— From Sehwan to Kotri, the strip 
of cultivable land between the river and the hills is narrow, 
and there is no scope for any but very small extensions. 

Below Jerruok, the country opens out into tbs deltuiti 
formation, and both banks of the river are includod in the 
Right Bank Division. 

On tho left bank, inquiries are proceeding for extensions 
of two small canals (Laikpur and Ali Bahar) near the 
Pinyari, which will bring, perhaps, 10,000 acres into culti- 
vation. Further south, near Suj&wal, there is a proposal 
for a new small oanal (called Gungri Chahatho) which will 
take in about 12,000 acres of waste land ; and still a little 
further south it is proi used to extend the Satah Canal to 
irrigate 6,000 acres of new land, as well as to improve the 
supply to existing cultivation. 

On tho right bank of the river, there are no aotual pro- 
posals as yet for extensions, but it is thought that there 
will be no difficulty in bringing a few thousand acres of 
fresh land into cultivation. 

11. The order in which the above schemes may be con- 
sidered is very much the order in which they have been 
enumerated, except that tho small projects in tho Karachi 
Canals district can be worked up simultaneously with, but 
of course independently of, the larger schemes of Uppor 
Bind. 


1. Q. (T/n President )— 1 understand, Mr. Dawson, you 
are tho Chief Engineer, Right Bank of this canal P — No. 
At present I am Superintending Engineer, Indus Left Bank 
Division, aoting for Mr, Dunn, who U absent. 

2. Q. How long have you been connected with these 
works P—1 have served as Executive Engineer, Sind, 4£ 
years and as Engineer and Secretary, Indus River Commis- 
sion, for 9 months. 

3. Q. I suppose there is no question of famine relief 
works P— I think not. Last yeav thero was a threatened 
scarcity caused by people coming in from Cutch. 

4. Q. You never consider it necessary to keep up a pro- 
gramme of relief works P— Such is never called for. We 
only open so-called famine works to meet the requirements 
of people coming in from Cutoh. 

5. Q. The point that concerns us in the Irrigation Com- 
mission is to inquire bow the irrigation system can be 
improved ho as to add to the various food supplies required 
for the country. We should like your opinion on this P 
—My information is based on the replies given to the 
written questions already asked. To begin with, what strikes 
me is tho very largo area of land that is cultivable but is 
not cultivated or assessed, 700 square miles. I suppose you 
understand we have in Sind a system of fallows. 

6. Q. Will you explain this system P — We are supposed 
to allow for three Tears' fallow and one year's cultivation. 
The area commanded is therefore four times at least the 
area that will be cultivated annually. In some pound 
crops are grown year after year, but ordinarily there is 


three years’ fallow, and the revenue Hettlemont provides 
for only that, calculating one-third of tho area as assess- 
ment. 

7. Q. You deliberately provide for only irrigating each 
year | of tho area P— Yes, the land won’t stand irrigation 
every year. 

8. Q. Had you occasion to go into that P— No; we havo 
statistics, but our projects provide for irrigating only J. 

9. Q. As the result of your observations, does it appear 
a reasonable thing to reserve Buch a large amount of fallow P 
—Yes, in the present condition of the people. 

10. Q. I suppose there is no restriction. They may cul- 
tivate the whole area P — Yes. Land is assessed as lift or flow, 
but a man is not allowed to convert lift into flow without 
permission. 

11. Q. Can you tell me approximately the relative aiei> 
of kharif and rabi P— I oan't give it to yon otherwise than 
in a blue book. 

12. Q» I suppose the “ lift ” is rabi . You give in state- 
ment ” 0 ” the total area cultivated. 1 suppose tho wheat 
crop represents the rabi P— Not altogether. We havo a 
large area of Jhamba and other oil seeds. 

13. Q. As far as water is concerned, putting aside lands 
under fallow, I suppose there is plenty of water for increas- 
ing the rabi cultivation P— No, not in oar oan&ls. 

14. Q. In the river P— Yes, there is ample water. We 
havo measured 34,000 cubio feet a second. That would in- 
crease as the river rises, but it is on too low a level to be ' 
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Mr.E.F% utilized in canals. We are excavating the beds of some of 
Damon. th« canals to give a supply at what is called the fair irri- 
__ gating level. We speak of 13 feet on Bukkar as being a 

fair working level and it corresponds to 17 feet at Kotri. 
It would not pay us to deepen somo canals because they 
would become silted early in the season. Certain of our 
canals are very good rabi ones. 

15. Q. You mean it would not pay at the present assess- 
ment rates P — It would probably disturb our system alto- 
gether to irrigate specially for rabi. 

16. Q. What is, roughly speaking, the bed slope of 
canals P — Usually 5" to f par mile,— sometimes nil ; the 
surface slope is then given by the rise of river. 

17. Q. What is the slope of the country P — Near the 
river itself it is running inland sloping 9 inches to a foot 
and then reduces to 4 inches per mile. 

18. Q. Sloping away from the river P — Yes. 

19. Q. I find in one of the papers the remark that “ well 
irrigation need hardly be noticed— 27,000 acres P ,f — Yes, 
the statement is given, bnt I think the Revenue Depart- 
ment had better explain how it is classified. I think it is 
due to our canals, by the water level being raised, but it has 
been classified ae wells and not under canals. 

20. Q. But still the wells are very largely used P— Yog. 

21. Q. What about is the depth of spring level P— Per- 
haps a little back from the river faoe we should find water 
in a few feet. It follows the ground level. 

22. Q. What is about the outside the cultivators have 
to raise water P— Ordinarily ten to twelve feet. But in 
Hyderabad our canals get very little flow ; the irrigation is 
all lift and the wells are deeper, down to 60 feet I think. 
Outside the canal tracts tlioy have deep wells up to 90 
feet. 

23 Q. Even where they arc only 10 feet below the 
surface would cultivators prefer canal water P — I really don't 
know. I think they would if they got flow. We have 
certain restrictions on the description of cultivation to be 
grown. We might not allow them to grow rice on suoh 
lands. 

24. Q. Then there is a restriction on rice P— Yes. Owing 
to the larger quantity of water it requires. 

25. Q. l)o the cultivators apply to the Collector for per- 
mission to grow rice? — Yes, to the Assistant Collector, who 
passes it on to the Engineer concerned. 

26. Q. Is the silt which comes into your oauals fertiliz- 
ing' of sorts P— I think not appiooiablo. If it puts merely 
a skin on the ground the people undoubtedly piaise it, but 
1 find if silt is brought by flood it often gives trouble. 

27. Q. Havj you both large and small inundation canals P 
—Yes. 

28. Q. Are the small ores private property P— No. 
Practicidly all the canals in Bind are in Government ebargo. 
There are a few private ones and they are gradually being 
absorbed. 

29. Q. Are those in Government charge under the Irri- 
gation Department P— *Yes. 

30. 0* You are responsible for clearance P— Yes. 

81. Q. What are about the ruoximam and minimum 
levels on the Bukkur and Kotri gauges P— We mark every 
year on a diagram the average of ten years. This diagram 
shows the heights. It starts in the month of January. 
Onr present average height is abont 5' on Bukkur. 

32. Q. That is the minimum P— No. Two feet below 
zero. 

33. Q. What is the average P— About zero. 

34. Q. What does it rise to?— Starting at zero it just 
touches the foot and then cm to 1J' in Febiuary, than to 4. 
At the end of March and at the beginning of April it rises 
to 6 f . At the end of May it reaches 6*9. We get a tem- 
porary rise in the middle of May. This year it went to an 
enormous height. At Derg Gliazi Khan it reached a maxi- 
mum record. From the 1st June it rises to 11^ at the end 
of June. Even on the 10th July it reaches 12$ audit 
stands at that height until the end of August. The final 
height it may reach varies from about 1ST to 17*9'. The 
minimum I have not here. 

35. Q. Then there are variation a of at least 6 ft between 
the maximum in one vaar and the maximum of another P— 
We generally approach 18. 


80, Q. Then it might be as low as 12 and it might be 
as high as 10JP— Yes. 

37. Q. You are engaged on the Indus Survey ?— Ye*. 
We are doing what we oan. 

38. Q. Do you go further up than your own province ? 
—No. 

89. Q Would not that be necessary P— If wo think 
there has been erosion of the river faoe we survey the river 
for .a few miles above and below and leave oo record 
possibilities of future movements. We are also measuring 
discharges. 

40. Q. And taking croia sections P— Yes, depths, cross 
sections and velocity measurements, 

41. Q. In your answer to question 5 “ areas of irrigation, 
etc.,** you give a table. It gives altogether the areas com- 
munded 44,000 acres, besides which T gather there are 
160,000 acres which may possibly bo irrigated by proposed 
canals P— Yes. 

42. Q. Theac are extensions which might be made to 
the canals P— Yes. 

43. Q. Do you think that you will add nearly 1 million 

acres P— Yes. % . 

44. Q. This million acres, what is it going to cost P 
How many lakhs of rupees P— Possibly 46 l&khs or *60. I 
have not got estimated figures. I am not fatnfliar with 
these figures because I have only had charge of the Division 
for a short time. 

46. Q. Then you say 10 lakhs of iri igat ion for 60 lakhs 
of rupees P — Yes, I think that it would dc a fair estimate. 

46. Q. Accordlug to the present system in one year you 
would irrigate a third or fourth of that P — I believe that is 
right. I am not sure of the figures. It may only be a 
third that we expect to get out of that. 

47. Q. Have you had experience of land that seems to be 
injured by salt or reh P—1 have lmd experience of it. I 
prefer not to mention any opinion on the subject. At 
Karachi we get rice, but a poor description requiting a large 
amount of water. 

48. Q To come back to private canals, are they the 
property of single individuals or communities P — I think 
of single individuals. 

49. Q. I understand there i* a very large- area here 
u nder j agir P — Yes. 

60. Q. A re these the meu who make private canals P — 
Yes. 

61. Q. As regards making new canals would you make 
any difference whew it is jagir laud P— Yes, because we 
only get a kakabo rate. It mny be 8 annas an acre. 

62. Q. Would you avoid such lands P— Yes. 

63. Q. On the other hand, I suppose many of the jagir • 
dare grt canals by. takavi P— Yes, I think so. 

64. Q. It is a boon giving them free waterP— Yes, that 
is what it comes to. 

55. Q. Is there any irrigation iif Sind done from moun- 
tain torrents in the west* — Very little ; they bind upsinall 
streams. 

56. Q. You are in favour of constructing a weir at 
Bukkur P— Yea, but more information is required before I 
can come to a final decision. Until I came to answer oertain 
questions put by Mr. Higham we had nothing at all pre- 
pared regarding this scheme. 

67. Q. You estimate the cost at 100 lakhs P— Yes, that 
includes interest. 

58. Q. Have you any real doubt on the subject as to 
where the site of the weir should bo. Must it be above 
Bukkur P — Yes ; there is no other point where it oould be 
except at Jhermek. That project was examined very care- 
fully with a view to taking an irrigation canal to Karachi, 
hut after examination, it was considered that it would yield 
no return. 

59. Q. When you say no sites what do you mean? — No 
bu itable foundations. 

60. Q. Do you think there is practically no site else- 
where P-No. 

61. Q. (Mr. Higham )— The statement you have given 
us shows about ten thousand square miles in Sind that am 
irrigable, but at present not provided for by irrigation P— I 
have not got that statement. I have not seen it. 
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62. Q. Have you any idea what the area ia that remains 
to be taken npP — No. I have no idea. 

63. Q, The cultivable area is 13 million acres, of whioh 
you irrigate 2J million acres a year P — Yes. 

64. Q. Are you supposed to irrigate one-third of the area 
commanded P— Yes ; we are, however, doing very much 
more than that on some canals. 

65. Q. On a broad average you irrigate that P— Yes, that 
is what it practically amounts to. 

66. Q. Of 7i million aores eomumnded you irrigate 2 J 
million acres, that leaves about 6 millions P— Yes, but I 
don't know wbnt tho 6 million acres mean. It may include 
all sorts of land. 

67. Q. What would be the result of constructing a weir 
and raising the level of supply to the canals on the right 
and left bank and giving a perennial supply P— What addi- 
tional area would it enable you to bring under cultivation. 
What would it put on the right bank P— I estimate that on 
the average we might expect nearly 4 lakhs of rupees. 

68. Q. I am talking about, areas ; what would he the 
additional area of cultivation P— About 120,000 acres on tho 
right bauk. 

69. Q. That would be new cultivation P— Altogether new 
cultivation on lands whioh dou*t get water now except on 
rare occasions of* flood. 

70. Q. Multiply that by 8, the actual portion under 
commend, that is, 360,000 acres, and you would imnroye 
the conditions of supply to the existing cultivation r It 
would render tho existing cultivation permanent and secure. 

71. Q. What addition si area would you take up on the 
left hank P— I don’t know what, the figure is, but Mr. Jo) ner 
says 300,000 acres practically would be brought under culti- 
vation. 

72. Q. The greater part of the left bank is in foreign 
territory P— -Yes, Bahawalpur and Hyderabad. 

73. Q. Would the land in Bahawalpur be under com- 
mand P— It will be practically “ flow ” instead of “ lift. 

74. Q. I think on the left bank of tho river the present 
irrigation is chiefly " lift ”P — Yes. 

75. Q. If you make the weir it would bo flow P— Yes. 

76. Q. What is the difference in the rates of flow and 
lift ‘irrigation P— I think the rate would run Its. 2-4-0 for 
lift and Rs.“3 for flow, but a smaller quantity of water 
would irrigate a larger quantity of land. 

77. Q. Would it only cost 12 annas to lift the water P— 
Mr. Joyner estimates it would cost 12 times that. 

78. Q. If you give flow irrigation although the revenue 
would not increase much the cultivator would benefit P 
Yes. 

79. Q. Is there not a large area in the Hyderabad Tahsil 
not irrigated at all P — Yes. 

80. (The President.)— There is plenty of room for 
extension of irrigation in SindP — Yes. 

81. Q. If the weir is lnade at all yon wilt take full valuo 
out of it P — I think so. 

82. Q. (Mr. Hiyham.) — Is there any reason to suppose 
that the withdrawal of supplies from the Punjab will injuri- 
ously affeet tho supply in tnc Indus canals ?— In ray opinion 
none at present because of the cold- weather discharges, 
All that we requiro is for the Nava and the Phnleli and 
those which have cold-weather irrigation. I don’t think it 
oan have any effeot. The Punjab canals only take 20,000 
cubic feet. 

83. Q. What is the minimum discharge of the river P— 
Last year we measured 86,000 cuseos. The measurements 
we have only had for the last two years and the discharge 
does not necessarily vary with the gauge. 

84. Q. That 86,000 was measured at Kotri and the same 
at Sukkur P — Yes, nothing goes off between. 

86. Q. That is exclusive of what Is passing down ths 
Nari, how muoh does that take P— Probably not more than 
2,000 a second at this season of the year. 

86. Q . It is immaterial P— Yes. 

87. Q. If we take another 10,000 cuseos off in the 
Punjab, would not that affect this discharge P -It might 
affect our supply slightly. 

88. Q. When do you open P— Between the middle and 
' end of May. 


89. Q. What would your supply rise to in May P— I 
have shown we get 100,000 per second with a gauge of S # 
on Bukkur. A withdrawal of 6,000 cuseos would not have 
any effect at all. 

90. Q. Then the proposal for a weir is not with the 
object of preventing the retrogression of the 8ind canals 
owing to the withdrawal of water in the Punjab? — No ; the 
weir is required to ensure command and extend cultivation 
in Sind. At present, if we wish to make extensions, we 
must deepen the * take off ’ of our canals. 

91. Q. With vour weir you will get an increase in the 
surface slope P— Yes. 

92. Q . And therefore a less deposit of silt P— Yes, in 
the Nari, not in tho canal. 

93. Q. That would only extend a short distance bees use 
you get on natural levels again. 8o from consideration of 
this subject you think you should build a canal at Sukkur 
ior a crore of rupees P — Yes, if it is practicable at all. 

94. Q. What would be the advantages of It? It is 
unnecessary, I understand, to prevent the present canals 
falling back P— No ; it would convert the Sukkur and Ghar 
into perennial (Anals. We would then have an area for 
efficient cultivation. Wo might have a large tract on the 
loft bank at Hyderabad. The combined revenue from 
these improvements would unquestionably give us a return 
of more than 6 to 8 per cent, on oapital cost. 

95. Q. Assuming the cost would be a croroP — Yes. Then 
we would be saved all the trouble and necessity for surveys 
at the mouths of the Ghsr and Sukkur which limit tho area 
ou account of tho uncertainty of the supply, and we would 
also provide for extensions a great deal rnoie than is 
possible at present. Opening up the Hyderabad area would 
be an enormous improvement. 

96. Q. The supply would be much more constant P — Yes, 
it would be permanent in a sense. 

97. Q. That would lead to an Increase of assessment P — 
Yes, finally. 

98. Q. In the meanwhile the average supply would be 
brought up to the lovcl of the maximum P — I think so 
unquestionably*. The real difficulty is construction, whioh 
involves masonry work with compressed air at a depth of 40 
feet and provision of sluices. 

99. Q. Might you not divert the river from one side to 
the othor P— I think not. That is my present impression. 
It would be a magnificent work if it could be oarried out. 

100. Q. Are none of the canals supplied with distribu- 
taries P— Yes, they have branches. 

101. Q. What Is the length provided P — I oould^ not 
answer. We have long distributaries. Down in Karachi 
they have very small distributaries. 

102. Q. The Vater-coursos belong to the villages P — Yes. 

103. Q. What length ; how many miles P—1 can’t give 
you the figures. I have not looked at them for years. 

104. Q. (Mr. Ibbetton.)—Do your canals evsr fail in 
drought P — We have scarcities. 

105. Q. Within your experience to what would that 
scarcity amount ; what proportion would the contracted 
cultivation hear to the area of crops ordinarily matured P 
—It might be J in bad years. 

106. Q. That is a maximum P— Yes, and that would be 
only on f specially bad canals that had something wrong 
with their mouths. 

107. Q. Is very much damage done by water-logging P — 
There has beeu but practically none since the embankments 
were made. 

108. Q. Have not drainage works been executed P— We 
have spent } crore of rupees on the Jamrao. On that 
system they have a drainage system as part of the projoot. 

109. Q. Do you think that drainage Is required P — I 
think so in certain tracts. 

110. Q. Has compensation ever been given within your 
experience for the damage done P— Never. 

111. Q. Don’t you think it would be right to give com- 
pensation when yon injure a small tract for tho benefit of 
an immense number P— I think it is the fault of the culti- 
vator taking too mueh water in order to give full benefit of 
the silt for rice cultivation. 

112. Q. What form does the injury take P— Marshes, etc. 
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Mr* E . F. 113. Q. Does the health of the people suffer seriously P 
Damon. —Fever is a result. 

— 114. Q . Are the remissions considerable P— In some 

years. 

115. Q. What proportion of revenue is givonP— We 
have flood remissions and remissions for shortage of water. 
The latter is given on the examination of the revenue offioial 
and a village pane h ; so much by the aggregate outturn on 
the area concerned. 

118. Q. If yon get a four-anna crop, you would not 
oharge half rate P -No. 

117. Q. The assessment is made by the village panch?— 
Yes. 

118. Q. You have nothing to say to that P Do you think 
that the remissions arc liberal P — Yes, very liberal. 

119. Q. What credit, direct or indireot, is made to yonr 
canals P— The whole revenue realised on the area of irrigated 
land, after deducting, I think, 5 per cent, for collection. 

120. Q. The assessment is lcviedfyily on land sown ; is it 
not P— Yes, but it is compulsory to cultivate each field 
periodically. A man has to pay hia assessment if he does 
not. 

121. Q. How far arc the Sind canals provincialised P- 
They are all Imperial. 

122. Q. Doos the Provincial Government get no share 
at all of the revenue P — I think none, 

123. Q. Do you experience any difficulty in getting 
money to extend canals P— There was some difficulty a fow 
years ago, but lately we have been troatod vory well. At 
present there is a difficulty in getting funds for |works 
classed under 43 instead of 49. 

124. Q. That is extensions and improvements to existing 
canals and extending others P— Yes, we have such projects 
as the Hasan Ali. We may be able to spare money for 49 ; 
we have a difficulty to got it for 48. 

125. Q. We are told that you have some ten^ thousand 
square miles of land unirrigable hut irrigated. Your state- 
ment shows that & of the cultivable land is irrigated and 
that JJ is lying fallow. You told us also that you have 
sohemes which would add materially to the area irrigated, 
and that largo extensions are possible P —Yes. 

126. Q. During the past 13 years there has been next to 
no increase in cultivation and next to no increase in irriga- 
tion. (Witness produced statement to oxplain.) 

127. Q. Within the last. 11 years have thoro boon any 
large extensions P — Not very much. Wo have constructed u 


large number of works, which have, however, not yet begun 
to show results. The next few years ought to show a con- 
siderable increase. We have also secured stability of irri- 
gation ; the annual area fluctuates much less than formerly. 

128. Q. Suppose you had unlimited money could you 
extend irrigation practically to an unlimited extent— No, to 
an unlimited extont. Wo should have to bring in labour 
from outside. 

129. Q. You are doing thatP-VYes. 

130. Q. You say that a good many of the existing canals 
were made originally by the people, and that the private 
canals have boen gradually absorbed. Has the process 
gone on in your own experience P— Yes, we have oases. 

131. Q. Why has it been necessary to Absorb them Pl- 
owing to the neglect of the owners who had become bank- 
rupt the lands fell out of cultivation and the people them- 
selves appealed to Government to take the canals over. 

132. Q. Has the existence of private rights in canals 
impeded progress on Government canals P — Yes. But not 
appreciably. 

133. Q. In a tract where Government is not prepared to 
extend irrigation within the next 20 years, would it not be a 
good thing to stimulate the construction of private canals P 
— We have very few t’i acts in which to give out rights for 
private canals. Tho,re is little room for them. 

184 Q. Has there been any trouble on private canals 
in the recovery of duesP — I don’t know. 

135. Q. Do you oharge any royalty on private cana 1 2 * 4 ® 
for the water P— I don’t know. They are mostly on jagir 
lands. 

186. Q. Do yon know what the owners of the private 
canals take from cultivators as water- rate P — No. I think 
it is a share of the crop. 

137. Q- Havoyou any experience of the working of the 
statute labour system P— I have had a few such canals in 
my charge, and it is thought unsatisfactory. Some mou 
do not do thoir share. 

138. Q. If the men don’t finish their share of work, it 
has been necessary to take it over P — Yes. 

139. Q. Is it not the case in Sind that canal water is 
only usod to start the rabi which is matured by the wells P— 
I don’t think that is the case hore, although it may be to 
some slight extent on particular tracts. 

140. Q. Have you any knowledge of tracts which are 
irrigated from wells without canal water — that are indepen- 
dent of wells P — No. 
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Mr. R. Giles, Commissioner in Sind. 
( Sukkur , 6th November 1901.) 


1, Q. (The Presidents — I understand, Mr. Gilen, you 
Lave been many years in Sind P —Yes. I have been hero 
close on 33 years. 

2. Q. And know tho whole province from end to end P — 
I have been in every taluka and know something of every 
part of tho province. 

8. Q. We are not concerned hero with questions 
of famine rolief, but it is our duty to inquire how far 
Sind can subscribe towards the food supply of the 
oountry and what improvements and extensions can be made 
in irrigation. What wo wish first to a9k you is to oxplain 
some points in tho tables, which were sent to us whioh we 
find it difficult to understand. What ohiefly strikes us is 
the large area (said at one place to be 10,000 square miles) 
not assessed and not cultivated P— It is described not quite 
correctly, I thiuk, as irrigable. 

4. Q. The figures are given in the footnote to 
statement “ G.” Mr. Muir-Maokenzie said it was 
estimated that 10, COO square miles of irrigable land wore 
still left in the province r— I have gone very closely into the 
qnestiou and undoubtedly the word " irrigable *' is wrong 
and should be ‘ cultivable, ' that is, fit for cultivation 
whether by irrigation or rain water, wells, etc. I would 
prefer referring to the statement whioh follows G among 
the Revenue Statistics ; with regard to every taluks, I have 
some knowledge and therefore I can ahow you by turning to 
one taluka only that the word cannot mean “ irrigable ” as 
it inoludes land irrigable by rain-land whioh the Tapadar 

S rho is the lowest Revenue offioial) has classed as cultivable. 

e doesn’t know whether the Indus water can be brought 
to it or not ; the real proper expression for such land is “ fit 
for cultivation.” 


5. Q. What do yon think, with the amount of knowledge 
we now have, would be a safe estimate of the aroa in Sind 
uncultivated but cultivable and irrigable from the Indus P — 
When I was discussing it with Mr. Dawbon yesterday, he 
said perhaps a good estimate would he a fourth of the 

10.000 squaro milos, i.e ., of the 6,400,000 acres, but I think 
a larger urea. Mr. Dawson said that his was u very rough 
estimate. My opinion is that tho area is distinctly larger. 
It is quite clear that the 64 lakhs was a mistake. Take, for 
instance, Karachi, where tho cultivable area is shown as 

51.000 acres. If anything is sottled, it is that Karachi will 
not be irrigated by the Indus. That question has been 
thoroughly threshed out in former years by the Engineers, 

6. Q. By M Karachi ” you mean Karaohi distriot P— No, 
tho taluka. 

7. Q. There is no oanal irrigation in the taluka P— 
None. I have a report from the Deputy Collector of the 
Shah bandar Division in which he says an area approaohing 
two lakhs i « irrigable in that Division alone, but yesterday 
I discussed this with Mr. Dawson and Mr. Summers, who 
was the Executive Engineer of the Canal Division from 
which the water would be supplied, and they were of opinion 
that probably 50,000 would be irrigable from the Indus. 

8. Q. In your opinion Mr. Dawson’s rough estimate of 
16 lakhs us the irrigable area is low P — Yes, I think there 
is a large area whicn could still be irrigated. Mr. Dawson 
has uot a very intimate knowledge of the province. 
After a short service in it he went baok to the Presidency 
and has only just returned. He was formerly in oharge of 
the Karaohi Division, but doee not know the province 
generally* 
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9. Q. In yonr statement 44 A ” there is 1,270,000 aores» 
shown as 4 alienated'; that means jagir P — Yes. 

10. Q. It is a very large proportion of the province P — 
With regard to the jagir land, it hat* always seemed to me 
a pity that canals should not from the first be credited 
with full revenue. The whole canal revenue ought to be 
credited to the canals and areas which have been granted 
for political reasons should be a debit to their proper depart- 
ment. 

11. Q. Until you have a perennial supply of course, the 
rabi irrigation will be uncertain ; but do you think it 
would be an improvement to try the perennial or pakka sys- 
tem of head-works purely' from $ kharif point of view r— 
The ordinary canals in Sind have no cold- weather supply, 
and yon can never tell what the Indus may do at their 
mouths. Head-works in themselves are no protection, as the 
river may leave them high and dry or erode them accord- 
ing as it wanders from ono side to another. Until yon 
have permanent heads, you can have no certainty even as re- 
gards your kharif crops and, as a rule, no regular rabi 
supply. 

12. Q. A weir here would not do any good to the Begari 
Canal P — No. The Begari owing to its situation has work- 
ed better ; it has had less bad years and suffered less than 
most of the canals. 

18. $. Do you happen to know if the Engineers have got 
a project for improving the irrigation of the tract of 
country at the tails of the Bogari, Sukkur, and Ghar 
Canals P — Yes. There are two alternative projects, vis., 
to increase the width of the Begari Canal, or excavate a new 
one to he called the Shikarpur Canal. I have written very 
strongly about it and I advised Government to send up an 
Engineer. It is very disappointing ; thepeople have suf- 
fered for years from an unreliable and insufficient supply. 

14. Q. All the available money has been spent on the 
Jamrao and Right Bank works P— Yes. 

15. Q. There has been no large inorease of irrigation 
(aooording to the statement) in the last 10 years P— That is 
quite true ; we have had a good many bad years. 1897 and 
1898 were very good years ; 1895 and 1896 very bad years. 
We have had unusually bad years coupled with tnis drought, 
otherwise our area would have gone up very mneh. Then 
again the effeot of the Jamrao is not included. In the first 
year the canal irrigated only 11,000 acres ; in the third year 
there were. over 175,000 acres under cultivation and 4 lakhs 
of revenue. These last figures correspond to the project esti- 
mate for the 7th year. The ordinary estimate in Sind is 
that land is cultivated once in three years. The best areas in 
Sind are cultivated every year, hut the circumstances vary 
enormously. I could name a whole taluka where the land 
is high (under lift) and is only cultivated once In four 
years ; but in the north of the Hyderabad district, where 
there is a large number of wells with good irrigation, every 
field is cultivated every year. There is a vast difference 
between different parts of Bind. In some places you have 
only to bring water to have the land irrigated every year. 

16. Q. Is there well-irrigation independent of canals P — 
Practically none. Withjogard to statement “ E," 44 the area 
under wells," what is put down there as well-oultivation un- 
doubtedly gets its chief supply from the canals. Owing to 
the rise in the level of the water caused by the canals, I 
suggested that this should be altered and the area credited 
to the canals. Sir Evans James took a different view and 
therefore we left things as they were. 

17* Q* Is there any feeling here that what Is grown by 
the well, is better than that grown by the canal P— Certainly. 

18. Q. What do yon put that down to P — The man who 
has a well will ordinaiily be more careful. He has to be 
industrious to build his well. The cultivator practically 
resides in the fields. The outturn would be better than the 
outturn of a field under ordinary flow irrigation. If I were 
a zemindar myself, there is nothing I should like better 
than to have a good traot of land irrigated by wells. I am 
always advising the aamindarsto build wells. 

19. Q. It is mnoh more expensive for them P The flow 
rates are extraordinarily low P — That is a very big subject 
indeed. I have just recommended to Government tbat the 
rates for flow on the Mithrao Canal should be raided a little. 
Now that there is perennial irrigation there, I don't think 
the lift rates too high compared with the flow rates $ the 
lift produces a better crop. Under native rule the lift paid 
more beoause the outturn was greater. 
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20. Q. Nothing is credited to the man for hie own oost 
of lifting P — We don't charge on wells at all. We treat 
wells as non-existent as regards assessment. 

21. Q. The last column of the statements of cultivation 
on wells shows assessment of Rs. 54,000 P— The rule is this. 
We assess land whioh is irrigated by wells exactly as if the 
well was not there. If it gets a flow supply, we assess it at 
flow rates. If it gets a lift supply, we assess at lift rates. 
We ignore the well altogether. Kor instance, supposing 
the rabi crop was irrigated with eanal water at the end of 
the flood season and reoeived additional water from the 
wollf we should assess the field as if irrigated by the canal 
only. 

22. Q. Would you generally advocate the deepening of 
oanals for rabi irrigation P— That is too muoh of an engi- 
neering question for me. It strikes me that the oanals 
might sift np. 

28. Q. You Are agreed that there is a very large area 
still irrigable and cultivable in the provinoo and there is 
lot 8 of water in the Indus P — Yes. 

24. Q. Supposing you had money to carry out works, 
would there be a difficulty about finding oultivatoTg P — Yes, 
at first, but they would be forthcoming in time. The 
Baluchis on our frontier are howling for land. Rajputana 
would also send us men. There is always a want of culti- 
vators at first. When I went to the Jamrao last year, there 
were very few people to cut the crops, but that was practi- 
cally the first year. You must allow time. 

26. Q. You say money is given more liberally for canals 
by Government now than it used to be P— Yes. 

26. Q. What is your opinion about private canals P — 
There nro private canals all through the province. By as- 
suming the entire management of the canals wehavo spoilt 
the people for the construction of new private canals. • 

27. Q. Are the private oanals properly looked after P-— 
Not always. 

28. Q. Are they the private property of individuals or 
communities P— Communities generally. 

29. Q. Are people auxious for Government to take them 
over P— They like keeping them until there is a dispute. 
We go on taking over oanals. We have just taken over 
three important canals in one taluka. 

30. Q. With your experience of Sind do you know of 
places now water-logged which used to be flourishing P — 
The best exaraplo of this is undoubtedly the Mithrau, where 
water was given too profusely and a great deal of the land 
has become sodden and black from salt. 

31. Q. Has this last efflorescence done much harm P— It 
would bo difficult to say, as there are always other areas 
available; but as cultivation and population increase in a 
taluka like this (Sukkur) with villages all about, the salt 
lands are brought under cultivation. 

32. Q. What is the population per square mile P — There 
are about 47,000 square miles and 3,200,000 of people, ex- 
cluding Khairpur. Largo areas of Siud are bill and desert. 
Roughly speaking, half of Sind Is cultivable. 

33. Q. Is the advance of irrigation hero, as far as you 
are aware, hindered by want of establishment P~ I think so. 

34. Q. (Mr, Ibbetton.)— I understand, Mr. Giles, that in 
Sind, as the Indus Bupply never fails, water is plentiful and 
therefore famine is unknown P — Yes, except in the desert* 
The moment famine oocnrs there the people all come in ex- 
cept a certain number, chiefly high caste Rajputs and a few 
others, and the consequence is that actual famine relief 
work is very little indeed. It is not conducted on Famine 
Code principles. 

35. Q. Of course you have good and bad years. What do 
yon suppose, as compared with an ordinary year, the differ- 
ence in the whole yield amounts to in the worst year you 
have knowledge of P—1895-96 was a very bad year ; 1897-98 
a good one. The difference in cultivation was 700,000 
aores. The remissions represent only about j^th of the total 
loss to the country. 

86. Q. At any rate, though no famine is possible, yet a 
bad year involves an enormous loss of yield to the people 
whioh presumably might be remedied by schemes for making 
more certain the supply P— Yes, certainly. It will never be 
remediable to a large extent except by a system where a per- 
manent supply can be giveu. There is no permanenoy in 
the Bind Canals except the Sukkur Canal and where you 
have a sore supply, 
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87. Q. Then your system of assessment is a consoli- 
dated oharge on the assessed area P— Yes, subject to remis- 
sions on poor crops assessed by the Tahsfldar or M nkhtiarkar 
assisted by assessors. 

88. Q. Supposing that in a survey number, the total 
sroa of whioh is 5 acres, there was an acre of cultivation 
and four acres remained uncultivated, how would you assess 
number P — We should take the assessment on the entire 
area of the number. 

89. Q. Supposing the number was entirely uncultivated, 
bow would you assess it P-— We should take no assessment 
subject to the limitation that, after the number had re- 
mained four years in succession uncultivated, it would be 
assessed in tne fifth year, whether cultivated or not. 

40. Q. The assessment on the number in which there 
was cultivation 'would ho subject to remission for poor 
crops P — Yes, even on the uncultivated number assessed in 
the fifth year remission would be given if, from any reason 
such as failure of water-supply, cultivation was impossible. 

41. Q. What is your scale of remissions P— If the gross 
produce exceeds twice the assessment, no remission is given. 
If it does not, we take one-third of tho produce. 

42. Q. What proportion of the revonuo is credited to 
canals P — 90 per cent. 

48. Q. la that a direct or indirect credit P— It is a book 
credit. 

44. Q. Do you know what share tho Local Government 
takes P — I don’t know. 

46. Q. You toll us that private CRnals have been gra- 
dually absorbed P— Yes, there is still a certain number of 
privato canals. 

46. Q. Now in nn area, where Government is not pro- 
pared to undertake works for the supply of water, would it 
not be a good thing to stimulate tho construction of private 
oanaUP*— I don’t think so. The people would not make 
them. Thoy are looking to ns. 

47. Q. You think nothing wo could do would stimulate 
the construction of private canals P — No. 

48. Q. Do we tako a royalty for the use of river water P 
—No. 

49. Q. Have you any power to authorise a canal being 
carriod over the land of another man P No. ^Neither do 
we generally help them. Yes, the Bombay Irrigation Act 
provides for such authority, but it is very seldom used in 
practice. 

60. Q. You don’t think this is an obstacle P— No. 

61. Q. According to the Bombay rule no revenue is 
taken for private improvements. How do you reconcile this 
with taking moro than one-tenth of the usual revenue on 
land irrigated bv private canals P— Most of our private 
canals tnke out of Government oanals. Private canals from 
the river are almost, unknown. 

62. Q. My point is this, do you think a liberal reduction 
should bo given on account of enterprise in making or 
improving private canals. Do you think it would be a 
stimulus P— I would not recommend that for a moment. 

68. Q. {Mr, Hiqhcm )—' There is a small reduction I 
see P — Yes, that is tor clearance. 

66. Q. {Mr, Ibbetsov .)— I understand you to think that 
taking Sind as a whole two-thirds fallow is not an oxoes- 
sive estimate P— I think that would be about correct. 

66. Q. Do you think that this large fallow area is due to 
want of labour P— Yes, I think so. 

66. Q. As the population increases, you may expect to 
see that diminish P— Certainly. 

67. Q. Mr. Palliser seems to think that a perennial 
supply would not reduce the fallow irrigation P— I do not 
agree. 

68. Q. You say wells are very valuable to supplement 
the eanal irrigation in the rabi P— Yea, in certain areas. 

69. Q. I understand that well -irrigation is charged at 
the rates whioh they would pay for the available canal-irri- 
gation if they took it P— Generally so ; if the laud would 
ordinarily be irrigated by lift, then tbe kharjf lift rate (the 
lowest rate of assessment) would be takeu, and if by flow, 
then the flow rate, 

60. Q. Is not that assessing private improvement?— If 
we were to assess it according to the lift rabi rate, we should 
put on a couple of rupees at least. If you look at our table 
of rates, you will see that this is the case. 


* 61 . Q. Practically then the well does get lower rates?— 

Certainly. 

62. Q. I see from statement E that in 189P-97 there 
were 4,000 wolls ; in 1897-98, 2,000 ; and in 1 898-99, 5,000. 
What does that mean P — The number of wells depends on 
the goodness or otherwise of the inundation. 

65. Q. Does it mean the number of wells actually work- 
ed P— Yes. 

64. Q. At any rate we have the fact that yon have never 
reached a maximum of 6,000 wells in Sind P — No. This 
statement E is a statement of cultivation by wells only ; you 
ought to add the number of wells aided by oanals— 8,328. 
Take 1899-1900, 5,617 wells ; in. addition to that in that 
year there were 8,328 aided by canals, altogether that is 
14,000. 

65. Q. In the areas in whioh .wells can be oonstrnoted 
moderately and can be worked at a profit is there much 
room for extension P — Yes. 

66. Q. What could we do to stimulate that extension P— 
If you could do awav with all the present complicated rules 
regarding takavi and allow ns to give£a£av» on simple rules. 

67. Q. What are the main points you would suggost P— 
I must refer to the present rules. When the Mnkhtiarkar 
has drawn a cheque it has to oome baok to the Huzur De- 
puty Collector for an endorsement of an order of payment. 
I should like to see one document which should form the 
application and the bond. That document* should be given 
to the zatnindar who should present it to the Mukhtiarkar 
for endorsement as to the amount of land to be held in 
security. I don’t think it is necessary to go thoroughly into 
whether the takavi is much needed or not. Some certificate 
iB necessary. That being satisfactory the applicant takes 
his money. 

68. Q, How long do you postpone the first recovery P— 
It depends. There are two systems of takavi grants under 
two different Acts. Under the Land Improvement Act, the 
postponement is ordinarily fixed with reference to the time 
when it is estimated that the improvement will begin to 
yield a return. Under the Agriculturists’ Loans Act, tbe 
postponement of the first payment is usually for 12 months. 

69. Q. What is ordinarily tho period of recovery P*- 
Up to 20 years in grants made under the Land Improve- 
ment Aot. 

70. Q. Is that ordinarily given P — No. 

71. Q. WhyP — 1 don’t think the Revenue officers are 
always as lenient as possible, and in Sind few (if any) large 
works rendering long period advisable are carried out by 
private individuals. 

72. Q. What is the ordinary period allowed for the 
repayment of, say, 300 rupees P — From five to six years. 

73. Q. Would not lengthening that period promote 
applications for takavi P— I don’t think so. With regard 
to takavi> I am anxious to make another improvement. 
We used to give money for canal clearance under the Agr i- 
eulturists* Loans Act as being an ordinary recurring 
expenditure, but Government now insists on its being 
gianted under, the Land Improvement Act. 

74. Q. Is the latter system more complicated P —Yes, 
money for ordinary clearance operations should not be 
treated as public works. Most of our money under tbe 
Land Improvement Aet is given for canal clearance and 
very little for wells. I think it would be a very great 
advantage if we could go back and grant the former nnder 
the simpler system. 

76. Q. Do you think having to pay 6J per oeut. makes 
much difference P — No. 

76. Q. What security do you take P-Land, chiefly. 

77. Q. The land to be irrigated by the well P — I was 
not tbiuking of the wells — the man’s holding. 

78. Q. Do you require collateral security P— Not gene- 
rally. 

79. Q. Do you insist upon registration P— ■ That is accord- 
ing to the amount. 

80. Q. Has a man to go to a registering officer to regis- 
ter the security P— No. 

81. Q. Do you lend on the joiot security of a village P— 
No, there is no village system. 

82. Q. Supposing several landowners came and wanted 
to borrow on their joint security, would you lend them P — 
Yes, I have got all the people to sign together, bat of course 
it bus given an immense amount of trouble ; but by the 
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mi ana I have got a canal cleared which they would not have 
done independently. 

83. Q. There is no combination among them P— No. 

84 Q. Has a landowner any difficulty in slnkiug a well P 
Is he likely fco oome across difficult strata P— Yes. 

85. Q. Should not help be given— boring tools, expert 
assistance or advice P — I don't think so. They have their 
own skilled men for wells. 

86. v^. (Jfr. Rajaratng, Mdlr ,)— Are remissions only 
granted in years of drought P — Remissions are granted when 
th • omp (ails for any cause for whioh the cultivator is not 
responsible. 

87. Q. Every year it is granted ? It h to be expected 
every yearP — No. It is not expected; out of a whole taluka 
you will not get a single application. 

88. Q. Do you grant remission for a 2-anna or a 4-anna 
crop P — If the value of the crop is less than double the 
assessment, remission is given. 

89. Q. You have no sort of classification? — No. 

90. Q. The value is double the assessment P — Yes. 
Then Government takes one share and the zamindar takes 
the other two shares.* 

91. Q. Is the rofpission limited to, a tract or to indivi- 
dual fields P — The individual field. 

92. Q|* Even though the surrounding fields may have 
less f— Yes. They would then be entitled to remission aUo. 
It used not to be so. The remission rules are absolutely 
the result of long experience. 

93. Q* In statement E mention is made of “ wells in- 
dependent of canals " P— They are sa»d to be so ; I say 
they are not. 

94. Q. I suppose all these well -lands are commanded by 
the canal ; they might get a canal supply P — 1 should say 
a very largo number could. 

96. Q. If canal water is used for one month and well 
water for the remaining period, do you charge p — We charge 
the ordinary rate. We generally charge the lilt kharif 
i ate. 

96. Q. What would be charged if a field got assistance 
Irom a supply which belonged to Government P — Wo should 
charge according to the description of supply received, i.e., 
ao more unless such Bupply was superior, as, for instance, 
rabi Jift from a canal. 

97. Q. Are these woll-lande assessed independent of the 
canal r— In those oases where they are independent of the 
c.inai wo still examine to see what the canal supply might 
be. 

98. Q Have you any information as to the number of 
wells constructed during the last ten years with the aid of 
loans? — No. There have bom very few. Tne people making 
wells don't care for loans. They are generally careful men 
and I don't think they oare to borrow. 

99. Q. You said if the procedure as regards takavi 
advances was simplified and loans promptly granted, there 
would be more applications P — Y es. I am tryipg to simplify 
the procedure and have called for reports from all Collec- 
tors. Before the applicants get the money into their hands 
there is great delay. 

100. Q. Why don’t people take the loans P — In the 
matter of takavi we are going along at a tremendous rate, 
as Return I (Kevenuo Statistic*) will show, but the uncer- 
tainty as to grants forms a hind i ante. Thus, in the 
financial year 1897-98, Government was unable to give any 
grant to Sind. 

101. Qr Would the appointment of a special officer for 
disbursing loans promote extension P — That is a question 
like many others that 1 have been thinking about. I think 
it might, but the worst of it is that he would be wanted 
everywhere, and often all that is necessary is a very little 
inquiry. One proposal has been put torward, which ad cots 
takavi, i.e., on oertain fixed days, the Mukhtiarkai should be 
in the kaehari for the disposal of all personal applications or 
complaints, the fact being widely known. The takavi would 
then be given without any references to subordinates. The , 
proposal is already known as kaehari days, and t here is 
no doubt that it would be an advantageous one. {Sending 

a cheque to the Huzur Deputy Collector is simply ludicrous ; 
it doesn’t make things one atom safer. 

102. Q. {Mr. Bigham.) — Turning again to this ques- 
tion of fallows. I understand that when an estimate for a 
canal is made, it is oustomary to take £ of the area that 
will be brought under command as the area to be irrigated 
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annually P— I think that is generally done. I should say 
that was the rule. I don’t think though there is a rigid 
rule to that effect. 

103. Q. Looking at the figure* you lmve given to ns, it 
appear* there are about 7i millions acres on the canal* and 
2\ millions irrigated only. Ib it considered necessary that 
there should be a fallow two year* out ot three to savo the 
land from exhaustion P — That depends upon the water-snpply 
and the owners of land you aro dealing with. 

104. Q. If yon have very good land and plenty of 
water, there is no reason why you ahould not irrigate the 
same land every year P— Yes. There are large areas in 
Siud cultivated annually. Ordinarily lioe is oultivated 
every year. 

105. Q. In Rome parts they give rice land a fallow? — 
Yes. 

106. Q. Is there room for inoroasing the irrigation in 
Sind, not by going into new tracts, but by carrying out im- 
provements on ihe existing canals P— Yes, lo a very consider- 
able extont. 

107. Q. The \ rule would not apply P — You would not 
get an exactly proportionate return by remodelling —say 
you doubled the area of supply. I don’t think you would 
double the oultivation. 

1<>8. Q. My point is this. To increase the total area in 
Siud, it is nut necessary to take up new lands or new terri- 
tory P —No, there is a good deal to be done on existing 
canals ; the remodelling, apart from extensions, will lead 
to larger irrigation of the area com niauded. 

109. Q. One of our witnesses said the people were very 
right in some cases to abandon lift irrigation it they got flow 
lower down. Have you known any case* of that sort P — I 
can give you an instance of abandoning lift for flow in the 
lands adjoining the Jamrao, e.g., the Tando Allahyar 
Taluka, the cultivation of which iB all under lift and the 
cultivators of which have been with difficulty kept from 
transferring their tenancy to the zamindars on the Jamrao. 

110. Q. The difference between the rates of lift and flow 
appears to be very slight P — Yes, I am not surprised at your 
saying that. 

111. Q. What is the difference P — Here i« a taluka with 
a lift rate of R*. 2-12 and flow R*. 3-8. In Sukkur, which is 
a very good taluka, the rates are -flow Rs. 4-4, lilt lis. 3-8. 
Rice is more of course. The difference varies. If we had the 
population, the lift would be the best, because it does not 
render the soil water-logged, ha* better Btraw for cattle, 
and the people live in a happier way in thoir villages in the 
talukas whore there is lift, irrigation. Every Revenue 
officer will say that lift is better. 

112. ty Have you any idea what the cost of lift may be 
taken at P — The subject of the cost of lift has been dealt 
with at great length by different officers and is one regard- 
ing which I could submit statistics, but not give any definite 
figures off-hand. 

113. Q. I want to know whether you can explain on 
what considerations the lift rates depend P — The lift is a 
very sure supply. it never fails and uever varies. They 
don't have troubles as regards flooding. 

114. Q. You don’t think it would bean advantage, as far 
as the people are concerned, to oonvert lift irrigation into 
flow. You think they are better off as thoy are P — Yes, 1 
think so, but crops aie raised with so much less trouble and 
labour under How that limitation to lift would mean a great 
reduction in the food supply. Moreover, it is only following 
an economic law that people should go where they can raise 
the largest area of crop with the least labour, e.g., when the 
ground only needs to be scratobed and the water to be 
turned on. 

115. Q- When the Rohri Canal was thrown out by the 
Irrigation Committee of 1892, were you on thatP — No. 

116. Q. One of the arguments in favour of the project 
was that it would give Ho* irrigation P— -Yes. 

117. Q. 1 think all the new project substituted for it 
will not give flow? — It is rather a difficult thing to nay, for 
they aro supposed to give a very considerable flow supply. 

I am very much inclined to doubt if they will give as much 
as is anticipated. I know lift areas where people oan- 
not be got to take up the land, e.g., the Tando Alluhyar 
Taluka. 

118. Q. Anything to do with the rales P — Nothing at 
all. It would not be wise to say one prefers lift to flow. 
Either is very good for the pi eduction of grain in the 
couutry. 
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119. Q. If a weir were made at Sukkur, it would re- 
open tbe question of the Rohri Canal P — Certainly. If the 
weir was possible, about which I know nothing, it would be 
magnificent in its results. In the first place, the whole of 
the Khairpur State eould be irrigated, then you come down 
to the Hyderabad district with its high lift lands which 
would all be irrigated by fiow. The Dad and the Nasrat 
Canals would be abandoned of course as independent 
oanals. 

120. Q. The statements we have had regarding the weir 
deal mostly with the right bank. As regards the effect on 
the left bank, we have not had any opinions P — You oan get 
the whole matter from Mr. Joyner's report. 

121. Q. Is colonisation now proceeding on the Jam* 
raoP — I am just going out to see about it. None is pro- 
ceeding at this moment. 

122. Q. Why P— Because there have been difficulties 
about the supply, and the Colonisation Officer, Mr. Robertson, 
wrote in and said he thought wo had better not go on with 
the colonisation until the success of the canal was more sure, 
beoause if these colonists saw any deficienoy they are apt to 
pack their goods and go home. The first 8 miles has silted 
a good deal, but it goes through a very bad bit of sandy 
oouutry. But that, in the opinion of the Engineers, was to 
be expected and will gradually right itself. Then where we 
can we will begin colonisation again. 

128. Q. You are now marking time P — Yes. 

124. Q. How many colonists have you P — 26 yeomen, 
116 peasants. 

125. Q. The irrigation that has been recorded has been 
mostly by the existing people ? — Yes. To the local people 
we have given large areas ol land. 

126. Q. The colonists all camo from the Punjab P — Yes. 

127. Q. Has the question of rates on jagir lands over 
been disoussed P — The question of hakabo lias been discussed 
as to what the rate should be, and it has been definitely 
fixed for Kelat at Rs. 1-8 per acre. 

128. Q. Is there any other case except that of Kelat P — 
Yes, on jagir lands in bind irrigated by Government canals 
the rate on which varies from 10 annas to 5 annas per acre 
according as the cultivation is * rice/ 4 flow ’ or 1 lift.’ 


129. Q. One rupee is what a zemindar generally takes as 
hakabo when he clears a canal. 

130. Q. And he takes a share besides P— No, he takes 
nothing more for cost of clearance. 

181. Q. There are some private channels on the Fuleli P 
— Yes. 

132. Q. If Government made the distributary channels, 
water would be economised P— Yes, but it should be 
remembered that the canals h&}d for the most part existed 
prior to Government taking possession of them, and that 
they had a vast net-work of private channels, i.e., distribu- 
taries from them whioh it would, take an immense sum to 
remake or remodel, and merely to build the sluices on their 
mouths means lakhs of rupees. 

138. Q. In many places the water-oouVses run parallel 
to each other, so that eaoh man may have his own channel ; 
that leads to waste of water ? — Yes, but the people object to 
being shareholders and insist on their right to separate 
channels. But in the Hyderabad district, where the old 
Inundation Canals are very bad and the clearances are heavy, 
the people would gladly have their channels cleared by 
Government. A very curious thing whioh I may mention 
as regards the irrigation in Sind is, thdt under the Irriga- 
tion Act the sluioes are the property of Government whioh 
the people used to be tnade to make. Even now we try to 
get them to pay part, usually half of the cost. JProperly 
speaking, the onus is on Government. The policy, however, 
is to leave things to work on as they beat can on ail existing 
canals. 

134. Q. What do the sluices cost P— Anything from 200 
to 1,000 rupees. If you put all these sluices indirect 
charge of the irrigation subordinates, it would mean an 
euormous increase of establishment. It seems better to 
watch the new system on the Jamrao and see how it works 
and then on that experienoo improve. When canals are 
remodelled all the sluioes are provided by Government. 

135. Q. From what I huve heard the colonists are not 
very satisfied. Why are they only brought from the 
Punjab P — That is the effect of the Chenab. Our. colonist 
officer went to the Chenab and studied the work there and 
so sought his colonists from the Punjab. 


ter. F. 8. 
P. Lely . 


The Honourable Mr. F. S. P. Lbly, C.S.I., I.C.S., Commissioner, Northern Division. 

( Ahmadabad , 5th December 1901.) 

Note by witness. 


The province of Gujerat has for the most part been 
formed by alluvion — a process 
Natural silting up of the whioh j g gtl H g0 ' ln g 0 n. An arm 
ra nago o e prov uce, ^ 80a which once separated it 

from Kathiawar and is now represented by the Ran of 
Cutch and the ohain of lagoons known as the ** nal ” has 
been tilled up within comparatively recent times. The 
effect has been to silt up the lower courses of the rivers 
of that region so completely that instead of reaching the 
sea they spread out over the country forming water-logged 
tracts with the usual accompaniment of saline efflorescence. 
Such has been the fate of the Banaa whioh once emptied 
itself into the Ran of Clutch, of the Utavli, the Nilki, the 
JBhadar, the liodh river in Sanand Taluka and others of 
small size. The same process is, if I am not mistaken, 
going on all down the ooast of Gujerat as far as the Tapti 
clogging the drainage of the country. The whole Gulf of 
Cambay is being filled up with shoals, leaving, only a 
narrow and devious water-way, as may be seen on any 
chart. The Matar Taluka, once thoroughly drained by 
the Watrak and the Sabarmati, is now so obviously dete- 
riorating that Government have had to make one reduc- 
tion iu the assessment and will soon have to make another. 
The town of Cambay, once upon the bank of the Mahi, is 
now removed from it by several miles of alluvial bank. 
There are water-logged areas in Broach districts north 
and south of the Nerbudda and in the Olpad Taluka of 
Surat. At the samo time the popular voice is unanimous 
that iu the rivers that command these areas the volume of 
water is much less and the beds higher than they were 
within the memory of living men. 


2. If the above impression is oorreot, it seems likely that 
the suooessive rivers from north to south, beginning with 
tbe Bhogawa and Sabarmati, will silt themselves up and 
stagnate over tbe oountry, or find themselves other oouraes. 


In my opinion the subject should be thoroughly examined 
and reported on by an expert Engineer, so that broadly- 
conceived measures may be taken to prevent the deteriora- 
tiou that has begun. 

8. Irrigation by Canal .-* This is not everywhere possible, 
and where possible it is not 
a “ a s * always suitable. In the southern 

half of Surat district it is not needed, beoause, with a 
heavy and generally oonstant rainfall and a retentive soil, 
a second crop (leguminous) is grown after rice without any 
artificial watering. North or the Tapti the soil becomes 
black and is devoted to cotton, which is not picked until 
the cold weather is over. It is said that watering makes 
it run to wood and leaves, but howevor that may be, the 
extra coat would not be recouped at present prices. Nor is 
there anything to take its place. The people would oer- 
tainly not take canal water m the black soil country be- 
tween the Tapti and Mahi rivers, or in the west of the 
Ahmadabad district. It would also be superfluous in land 
so retentive of moisture. In the sandy soil of Parantij 
Taluka, again, the Hathmati Canal has been a failure, 
because among other reasons the loss in the channel by 
percolation is enormous and beoause the rioe beds wifi 
not hold water without great wastage. 

4. The only traots where canal supply would be welcomed 
by the people are adapted for rioe fields, the sand being 
mixed more less with loam. In many villages on tbe 
Khari system tbe soil is so light that it would almost 
never support a rice crop to the end without the artificial 
supply. Even in other more retentive soils the latter rain 
fails in two or three years out of five $ but if water oould be 
guaranteed through the cold weather, a second crop of 
barley or wheat oould be seeured (provided there was 
manure), whether the rioe needed watering or not. The 
value of a oanal reaches its climax in those villages where 
the wells are salt. 
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5* Although canal irrigation is not, as a role, suited to 
Gujerat, I should not oppose certain woil -considered 
schemes. Objections are: (1) the great difficulty of 
securing a supply which may be depended on in years of 
scanty rainfall, *.e., in the years when it is most wanted ; 
(2) the danger that projeota may be adopted as were those 
of the Hathmati and the Tapti canals on engineering 
rather than on agricultural considerations ; (8) the temp- 
tation to the cultivators when water is brought to them 
without effort to overcrop* their land and to overflood it. 
Ou all these points and on others, wells have the advan- 
tage. On the other hand, there are tracts where, though 
the land is good and thje cultivators intelligent, many of 
the wells are biackish. In thote tracts a canal soheme 
might be considered if otherwise feasible, if a supply cau 
be assured and if* the soil is suited to rice cultivation which 
is and will long be the ohief crop in Gujerat to need irriga- 
tion* 


6. It is for the rioe crop alone that the system qf irri m 
„ , AI , , a at ion tanks in Gujerat oarae’into 

Irrlga Ion tan s. existence. They have come down 

from Native rule* Their necessity is based on the faot that 
in probably 3 years ont of 5 the yearly rainfall suffices for 
sowing, transplanting and bringing the plants forward, 
but fails at the last when water is needed to mature them. 
They are sometimes nothing but basins in the corners of 
fields which conserve the early rain , to be paid out some 
weeks later. They then run dry, whether large or small, 
for ‘they are not dug deep* Their bed should be higher than 
the surrounding oountry to allow the water to run on to 
the fields by gravitation. It follows as of course that they 
are of no use for watering rabi crops, though they are often 
the means of saving a most valuable outturn of rice. It 
mav be mentioned here that the “ k&rnod ” rice grown 
in Northern Gujerat commands the top pi ice in the market, 
being the only sort the wealthy classes will eat. Successive 
good crops would probably pAy the cultivator better than 
sugarcane. 


7. The particulars of these irrigation tanks will be before 
the Commission, as also the declarations of the highest 
authorities that Government is bound in honesty to keep 
them in repair in return for the special water-rate which 
forms part of the assessment. They have not been repaired, 
as they should be, for reasons the Public Works Depart- 
ment will explain. I have only to suggest that the pre- 
ference given to people who contribute 10 per cent, of the 
cost should be abrogated. This wonld leave the Public 
Works Department entirely free to take up systematically 
groups of tanks year by year, which would tend to eco- 
nomy and thoroughness. 

8. It has not been the praotioe to give remissions of 
land revenue when these works fail. They should be given 
with reference to the general area-estimate of crops, but 
not with reference to the water as distinguished from the 
soil. For if the crop fails, the whole fails and a remission 
of the water-rate only, retaining the soil rate, will not meet 
the case. The division between the two heads is made in 
the survey records, but differently in every district, and 
there wonld be room for difference of opinion as to the 
correctness of the adjustment. I am myself of opinion 
that, as a rule, enough is.not oredited to water. 


9. The repair and construction of such works, if not 
undertaken by a private landholder, concern the Imperial 
land revenue only, and are altogether outside the sphere of 
District Boards. When expenditure is incurred by the 
Public Works Department on an irrigation tank which is 
also a village tank used by the people for drinking, bathing, 
or watering cattle, eto., it is the praotice in this division 
to get a contribution from tho District Board. If private 
landholders wished to undertake work of this kind on 
their own land* they could readily obtain takavi for it, but 
they never do. 

10* I do not agree that a good deep village tank suoh 
. as was dug in large numbers in 

uisge tanks. reoent famine time is useless even 

although not used at all for direct irrigation* Iu olden 
times it was one of the first benefactions that occurred to 
the man of means who wished to spend his money for the 
pnblio good. A sheet of fresh water whioh holds out 
through the year is a centre of health and sweetness. It 
humidifies the atmosphere. It is a means of cleanliness to 
man and beast. Above all, it permeates to all the wells 
within its influence and corrects their brackishness if it 
exists. Remarkable instances of this could be adduced. 
On the whole, I am of opinion that in arid, saltish traots 
there is no more benefioial form of famine labour possible 
than sinking a well-planned tank for storing rain water. 


11. Similar to these are water pounds in rivers where 
. „ owing to rooky beds they can be 

Impounding rl T «r water. ma d o w RW gw* «!*>■>*>. 

the river Wanki, south of Bulsar (Surat district), the B. f B. 
and 0. I. Railway Company made some years ago a 
masonry bund with a sluice in order to provide a supply 
for their station near at hand. The result is a permanent 
store of water which is a delight to the eye. By saturat- 
ing the adjacent country and also by means of aekudis it 
has ohanged a limited aroa into a peronnial garden. Many 
such bunds and sluices wonld be possible iu the small 
rooky rivers of that part of Surat district, and also, I should 
think, in the upper courses of the Mabi and other rivers* 
They would probably not he remunerative to Government 
at first for several reasons, but they ought not to cost muoh 
ou well selected sites, and they would conserve in the most 
beneficial iorm masses of water whieh now run off useless. 
The people would slowly learn to take full advantage of 
them. 


12. A modern form of enterprise is the erection of 

Ste.m pampe on rinr.. irrational steam pumps OD 
river banks. I know of four on 
the Sabarmati and one on the Watrak, and there may be 
others. Tho water is generally supplied to the cultivators 
in return for a half share of net orop. These undertakings 
should be encouraged by Government by imposing reason- 
able and uniform conditions, and the possibility of their 
great extension should be borne in mind when framing 
suoh schemes as the Sabarmati Gaoal. 


18. First, however, in the list of irrigational methods in 
Well8 Gujerat must be placed wells 

constructed by the people them • 
selves . The faot that a cultivator is willing to take the 
risk andtioublo of making the well and of drawing the 
water is a security that he has the means to make it a 
success, — the knowledge, the energy, the appliances and the 
manure] The canal and the gravitation tank made by 
Government guarantee none of these things. In restrict- 
ing both the number of wells and the amount of water 
daily supplied to the land the oo-operation of the cultivators 
acts as an automatic check on over-irrigation which does 
not exist when water is brought without consulting them 
and laid on their fields without any effort on their part. 
Consequently when subsoil water is sweet, plentiful and at 
a workable distance from the surface, nothing rnoro is 
advisable than to encourage the cultivators by easy grants 
of takavi to dig wells. Unfortunately these conditions are 
often absent. 


14. I thiuk tho interest on works of improvement as dis- 

Takavi- mtorct. ‘ iuot ,f r ° m “ ere “agricultural 

loans should be reduced to 3 per 
cent., *.e., 4 annas por month. Whatever may bo the case 
in some other parts of India, it is oertain that in most of 
Gujerat in ordinary times tho sowoar will lend for a sound 
improvement, such as a well, at 8 annas per month, t.e., 
0 per cent, per annum plus a small commission on open- 
ing his bag.” On loans for seed, buying cattle, subsistence 
of the oultivator, etc., he will of oourso demand more, and 
there is not the slighest reason why Government should 
not do so also and keep to their present rate. 


15. I do not think the method of distributing takavi for 
Takavi — Promptitude in dis- permanent irrigational works needs 
tribution. any f ur ther simplification. Small 

loans for kaehcha wells and for seed, etc., do not come with- 
in the scope of this discussion and should not, in my opinion, 
be given at all by Government exoept (1) in time of famine, 
or (2) to backward races whom it is desired to free ftotn serf- 
dom to the sowcar . It may be woll that the offioer distri- 
buting for these purposes should be able to carry money 
with him on tour ana pay it out without any circumlocution. 
But in this division the praotice for larger loans is for the 
applicant to present himself onee before the Mamlatdar to 
ask for the money and again after the report by the “ Vil- 
lage Panohayafc ” to reoeive it These visits to the taluka 
head-quarters are not regarded by the people as in any 
sense a hardship and are or positive advantage as marking 
the gravity of the transaction, A mao who really means 
to make a well will give himself muoh more trouble than 
that to interview the briok -maker or the mason, or, when 
need be, the sowcar . 


16. Herein lies tho crux of the takavi system. The cau- 
Takavi - Strictness of to- tious landholder is unwilling to 
offers. make himself liable to yearly 

payments whioh he knows will be enforced with regularity, 
even, for all he knows, to the forfeiture of his lands. It is 
not merely the ohauoe of a bad year for he may hope for 
lenienoeon aecount of that. If a death or marriage takes 


Mr.F.8. 
P. Lely. 
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Mr. F. 8. place xn his house an(J * woe P* d\ his ready money, the 
F. Lely! *owcar will make allowance, but not so Government. Hence 

* he hesitates. On more than ono occasion I have lately been 

told by villagers that before taking large sums to build wells 
they intend waiting to see how it fures with those who 
borrowed from Government during the famine. The 
difficulty is not an easy one to meet, for of oourse a loan for 
a remunerative work must be recovered on business-like 
terms, and any attempt through the village officers to take 
account, as a towcar does, of a man’s private circumstances 
would only resnlt in unbridled corruption. A general 
concession, I would suggest, is the recovery by easier 
instalments than have hitherto been usual. The life of a 
well being from 50 to 100 years or more, there is no reason 
why repayment should not be spread over 20 years or more. 
This would not be felt by a vigorous man. The smallness 
and the definiteness of the demands combined with freedom 
from dunning between-times would be realized by all as 
great advantages. 

17. The worst contingency of all is that the well, being 

Tatoof— Rt.k of toUl lora. «»“*• m«y turn out a failure. 

Only yesterday L met a man 
in Sahijpur (Dholka Taluka) who by all aocounts spent 
and lost. its. 500 in this way last year. He had called 
in a Brahmin “Joshi " of local repute who professed to 
find water with wand and incantations, but only succeeded 
in finding salt water. This morning I saw a well (in the 
Kaira district) which had first of all been dug and steined 
to the depth of 20 cubits, giving sweet water. The supply 
ran short and digging was continued with the usual wooden 
ring, 10 cubits at a time, until a plentiful spring was 
reached at about 50 cubits from surface of ground. This 
was good to the taste, but after a year’s trial turned out to 
be “chopdn,” that is, Us effect was to bind the soil together 
like glue and eventually stop all growth. The result is 
that the well on which nearly Kg. 1,000 has been spent lies 
unused and useless. The unfort, unato owner told me with 
tears in his eyes that he had borrowed all the money in 
1964 (A.D. 1897-98) from a sowcar at 6 per cent, and had 
nothing to show for his enterprize but the debt. Many 
wells, especially in favoured tracts, give a sweet and full 
tupply at, 20 or 40 feet from surface. Some give none at 
all within a reasonable depth. Some are salt from the 
beginning. Some are sufficiently sweet for ono watering 
but not tor moTe, and these are of some use for rice cultiva- 
tion. Some are good for one season and then must lie unused 
for two or three. Some most disappointing of all are sweet 
for a year or two and then gradually turn salt. 

18. The question is, can the people be assisted to meet 
these freaks of fortune P The u*e of boring tools (Shaeda) 
good down to 30 feet or so is known to the people in many 
parts, and two or three are being placed at Government 
expense this year in various talukas for free loan. 1 am 
not, however, sanguine of much result. Either they will 
not find favour for want of export direction, or being 
roughly and carelessly u*ed they will soon get broken. 
Private blacksmiths have already begun to supply them on 
daily hire, and in ordinary times it would seem better not 
to Interfere in the business. The use of these shallow- 
boring tools will not, however, always or often prevent loss, 
for permanent swoet-wator is not often struck withm 30 
feet, and in most soils the steining has to be put in before 
that depth is reached. I notice below the suggestion that 
deeper boring under trained men should be earned on in 
tracts where the upper water bearing strata are salt, and it 
might be arranged that theso parties may boro in the land 
of any ho]dor who is willing to pay the whole or, say, the 
half of tlieir expenses, or, better still, a fixed fee. Cases in 
which the water is not salt but “ohopdu ” a«e much more 
rare. At present the cultivator has to wait for a round of 
seasons before he can detect the fault. The Agricultural 
Department should have at its service a laboratory where all 
suen points can be Bottled at once for a small fee. Few of the 
people would resort to it at fiist, for they would have little 
trust in its verdiot. The Booner a beginning is made the 
sooner such agencies will justify themselves. With the 
spread of education leaflets to inform the cultivator what is 
being done and what is possible to him would be useful 
Ultimately he would only have to got a boring made, deep 
or shallow, ns may be indicated by the general water level 
of the country and get a sample tested both lor merits and 
defects, though even then he would have to take the risk of 
the water Bubsequeutly turning salt. 

19. It has been suggested that remission of takavi should 

Ta**w— Remission in cue be given in overy case of failure. 

of failure. There is much to be said for this 

proposal, but also many objections. It would lead to 
many and varied attempts at fraud which oould only be 


guarded against by thorough inquiries which the already 
overburdened staff have little time to make. The Colteofor 
might be given powor to make remissions in hard cases, but 
this half and half solution would also be objectionable. A 
definite promise on which a claim oan be based is necessary 
to pi odnee full effect and also to exclude favouritism and 
intrigue. On the whole, I do not see how Government 
oan safely take upon their shoulders the risk of failure and 
am not very sure it would be desirable to do so if they oould. 

1 would prefer to minimize the risk by expedients noted 
above and below —paragraphs 18 and 21. 

20. It lias been suggested that Government should go 

Con* true tion of wells by still farther than this and under* 

Government agency. fake the construction of wells on 

a wholesale scale. I am entirely opposed to this. It would 
bo a serious advance on a wrong line— the line of doing 
for the people what they can do for themselves. If we build 
thoir wells, we may as woll build their’ bouses. Au experi- 
enced cultivator can judge better than any Government 
agency whether it will pay or not to make a well in a parti- 
cular field. If he undertakes the risk and trouble, it is the 
best guarantee we can get that the position is suitable, i,e. t 
near the village, that the soil is suitable, that manure is 
available, thut water is likely to be struck. He is much more 
likely to be right on these points than a Government officer 
whore only interest in ttio matter is to show a return of 
work executed. Granting, however, for the moment that the 
latter is as good a judge as the former, the next question 
will be, who is to pa\ for the work P If Government is to 
pay, every ono will want the free gift and have an equal 
right to it, and very few will be able to get it. Those would 
have to be excluded whose subsoil water was indifferent or 
who could not use a well for want of manure or would not 
for laziness (there are many such). In the weeding out of 
such holders bribery would be rampant ; but even if they 
were fairly eliminated, it cannot be seriously contended that 
the remaining lucky ones should be supplied with a well at the 
expense of the State. Yet the cost oould not be charged on 
them cither in lump or by enhancement of the &*8e!'Biuont at 
the oxpiry of tho guaranteed term without thoir consent, and 
no man in his senses would give his consent to have his 
work done by tho Publio Works Department# Not only 
would it be twice as expensive as if done by hiinsalf, but no 
man would willingly bring about his place a gang of subor- 
dinate officials with their impertinent swagger and hard-and- 
fast rules when he could get the work done by hi** own people 
whose interest it would bo to conciliate him and meet bis 
wishes. Thu number of wells already in the country that 
lie unused is remarkable, either because of the badness of 
the water or because of the laziness of the owner or his want 
of means in the shape of tackle, bullocks, manure, depen- 
dents to help, watchmen to protect the valuable crop. The 
result of a system of Government well-digging would probably 
be to greatly increase thesp unfruitful assess. “ Three acres 
and a cow ” may be the ideal of rustic prosperity in England, 
but “ throe acres and a well ’* is by no means ns equivalent 
in India, though popular writeis often argue as if it was. 

21. There are traots whore the surface water is sweet 

D«ep boring. 8, ' ant *’ bnt " her9 . tho P«°P ,e 

will on no account go deeper from 

a well-grounded fear of striking on brackish springs. In 
others there is not even an upper supply of sweet water. As 
things at present stand, unless there is an adjacent liver, 
there is oothing possible in suoh tracts except perhaps a canal 
like that proposed from the Sabarraati. There are, however, 
indications which give some hope that in places deeper water 
still free from salt, with a bead upon it, may be struck by 
deep boring which should be systematically undertaken. 
In Broaeh town there is a well in which from a depth 
of more than 100 feet the water rises of itself to 
above the river level. In Viramgam town, if my local 
informants are correct, a pipe was driven down below the 
brackish water, and after it had tapped a lower and sweet 
spring was broken, but a jet of sweet water still wells up 

2 or 3 feet above the top end of the pipe. It was in this 
line of country that Mr. Griesbach recommended trial 
borings for an artesian woll. Deep boring parties for 
special areas should be organized, each under a supervisor 
who should be a skilled mechanic. They should operate 
wherever the general results are likely to be moat instruc- 
tive, but they should be free to bore in a private holder’s 
land ou terms as suggested above. 

22. It is not irrelevant to mention that in this province 

Mannre at all events the beneficial results 

of irrigation depend direotly on 
supply of manure. In the best villages that is the real 
cheok on the increase of wells, for no shrewd oultivator will 
spend money upon water unless he oan make sure of keep* 
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tug up the fertility of his land. It is surprising how little "and, if improved by Government, should be circulated to Mr. F. 8. 

has been done to lead the cultivator to exercise economy every village. There are few now wbioh do not contain some p t Lely. * 

and resouvoe in this matter. The need has become greater cultivators who can read and write, and muoh good might be - * ' 

than ever here since the famine reduced the cattle by 70 per d«»ne hy the dissemination of useful agricultural informa- 

cent. Mr. P. K. Subbiah’s note on "Different systems of tion in vernacular leaflets. That, however, is wandering 
housing cattle and conserving manure M published as an beyond the scope of this note. 

" Agricultural Ledger ’* is being translated into Gnjerati 


1. Q. (The President.) — How long have you been Com- 
missioner of the Northern Division P — About 5 years. 

2. Q. Were you here all through the famine P— Yes, 

8. Q. You have submitted a very interesting memoran- 
dum. The opening paragraph as Tegards the silting up of 
the mouths of these rivers reveals a vcrv serious, matter 
and one that should be investigated P — Yes, it is a very 
serious matter indeed. 

4. Q. You say in paragraph 8 : "In the sandy soil of 
Parantij Talnka the Hathmati Canal has been a failure, 
because, among other reasons, the loss in the channel by 
percolation is enormous and because the rice beds will not 
hold water without groat wastage ”P — Yes, the country is 
not suited to rioe cultivation. 

5. Q. Is it not. worth while using the water for wheat 
and barley P— Undoubtedly ; it is peed, when they can 
get water in the cold weather. 

6. Q. X gather from the note sent ill by Mr. Beale that 
measures have been taken to prevent the loss from the 
oanal ; assuming that this is effective, would the canal 
then be a success, if the water did its full measure of 
work P — I should not like to speak definitely. My impres- 
sion is that the result has been already to deteriorate a 
good deal of the land by efflorescence and the general 
complaint of the villagers also is that the land is getting 
exhausted because their supply of manure is not suffi- 
cient ; the water being brought to their doors tempts them 
to over-water and over-crop the fields. 

7. Q. Is the efflorescence on the increase P — Yes. 

8. Q. Did it not exist before the oanals were started P 
— I cannot say ; it probably did. 

9. Q. Yob say in paragraph 4: "The only tracts 
where a canal supply would be welcomed by the people are 
adapted for rice fields, the land being mixed more or less 
with loam.” Is there any part in Gujerat answering to 
these conditions where it is likely that canal irrigation can 
be introduced P — ihat would be mote or less the line the 
Sabarmati CiCnal is supposed to take ; whether it is desirable 
or not is a question ; it would lead to the people growi ng 
a second crop that would bo chiefly regulated by the supply 
of manure ; there is no doubt they would grow barley and 
wheat. 

10. Q. You say the canals are broken reeds, for the water 
fails in time of need ; would it be worth the cost to Irnve a 
thorough survey made of the catchment basins to the north 
of this district, to see whether it was possible to store 
water P— Yes, especially in the Panch Mahals. 

11. Q. The best plan would be to have the catchment 
basins exhaustively examined P — Yes, certainly. 

12. Q. We wore assured that braokisb water was very 
good for barley P— Yes, it it is not too brackish ; and it is 
not bad for wheat. 

13. Q. Mr. Mollison says it is to be reoommended for 
tobacco r — Yes, particular salts. 

14. Q. You say in paragraph 7 s " I have only to suggest 
that preference given to people who oontribute 10 per cent, 
of the cost should be abrogated. This would leavo the 
Publio Works Department entirely free to take up systema- 
tically groups of tanks year by year which will tend to 
economy and thoroughness.” I thought that the Public 
Works I ’apartment, quite apart from this rule, takes up any 
tank needing repairs P — A oertain amount of expenditure 
goes on, and as those who pay 10 per cent, have the prefer- 
ence, the others are more or less out of it. 

15. Q. It seems to me a little hard that if villagos are 
willing to oontribute a share that that willingness should 
not be taken at an indication that tbeir necessity is great 
and that preference should not be given to them P — That 
simply means that they are ready to pay more than is due 
from them rather than not get it at all. 

16. Q. Do you think there is a moral obligation on the 
State to keep these tanks in order? — Yes. 

17. Q. I believe that when the last Revenue Settlement 
was made they were in such bad order that the settlement 
was made low In ooosequenoe. If the oultivator found he 


could not irrigato from a tank and he asked for a remission, 
would it be given to him? — Yes, the landholder often 
abstains from asking for a remission, believing that if he 
gets it, it will mean surrendering bis rights. 

18. Q. We heard that there are 1,200 tanks in Ahmad- 
abad P— Yes. 

19. Q. Would it be possible to fix a oertain limit for those 
thAt Government declines to repair and make a remission if 
no repairs are made P— 1 That is already done. 

20. Q. And the assessment remitted P — We remit the 
assessment if we are asked to. 

21. Q. With reference to what you say about sluioes and 
bunds in paragraph 11, this refers merely tonsing the broad, 
channel of the rivor P — Yes. 

22 Q. Can you quote a case P —Yes, Colonel Prescott, 
who was a very experienced officer here 30 or 40 years ago, 
strongly recommended that a great deal might be done on 
the river Sheri by making bunds , but that is a point that 
requires very careful examination ; it is the common belief 
that the water is "ohopdu ” (creates a caky soil). 

23. Q. We wore told yesterday that eowcars decline to 
lend money for the construction of wells P —I don't at all 
believe that they won’t lend money for woIIb iu ordinary 
times. 

24. Q. It w&b said that the bania would not lend a laVge 
sum P— lie would lend money if he was sure it was 
being properly used ; as a matter of foot, no rayat can dig a 
well without help from the bania unless he gets takaei from 
Government. If a bania is satisfied that tbs money is 
going to he properly spent, he will lend it. 

25. Q. I gather that you do not think there is any 
material inoonvenienoe caused by delays in granting 
advances P— No. 

26. Q. We heard yesterday that there was sometimes five 
and fix months’ delay P — That would be exceptional, I think. 
It depends upon the personality of the officer oonoerned ; 
there need be no great delay. 

27. Q. Do you think it would be a popular measure and 
an expedient one instead of giving advanoes, merely, to 
give the money and assess wet rates in f stare P -I ehonld 
think it would be accepted with reasonable arrangements, 
but a man would sooner have the well bis own property. 

28. Q. It would be his own property all the same P— As 
long hb there is asMeHimont, he thinks it is likely to be 
increased. 

29. Q. You suggeHt the reduction of the rate of interest 
to 3 per cent. ; would it stimulate the construction of wells 
largely if Government were to give it free of interest al- 
together P— Yes, I think it wonld. 

30. Q. As a famine protective measure P — Yes, I should 
think so* 

81. Q. If it was given out on these terms for the next 
ten yea is or something of that sort P— The Government 
made a similar concession on takavi advances during the 
time of famine and it was very muoh appreciated. 

82. Q. The moral effect would be good P— Yes. 

33. Q. You think that one cannot go wrong in multiply- 
ing good wells P — Not if the people have the construction m 
their own hands. 

34. Q. You say in paragraph 16 : "A general concession 
I wonld suggest is to recover by easier instalments than have 
hitherto been usual" and that "repayment should be 
spread over 20 years or more.” I understand the law allows 
20 years P — I don’t think the practice is so. 

85. Q. What is the practice P — It depends upon the idio- 
syncracy of the Collector ; 1 think it ordinarily is not more 
than 10 to 12 years. 

86. Q. You on the whole recommend that remission on 
takavi should be given in every case of the failure of a 
well P— No, it is a very doubtful point. 

87. Q. Supposing a man came to the Collector and applied 
for assistance in boring and it was given; if that well 
turned out a failure, I suppose yon would help the man 
then P— Yes. 
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88. Q. On the whole, what measures on the part of 
Government do yon think advisable to proteot this province 
of Gujerat and to make it more fit to withstand famine P — 
I don't think anything heroic it possible ; there are many 
useful minor measnres ; I should thoroughly prospect the 
Dobad Taluka of the Panoh Mahals ; then I would advocate 
the construction of bunds in livers; of course the ancient 
system of tanks for assisting rice cultivation should be kept 
in perfect order ; lastly, I should develop wells as freely as 
possible. 

80. Q. Turning to the question of relief in famine, what 
la the best form of work P— Digging, certainly. 

40. Q. Wonld you employ famine labour on small tanks P 
-—Yes, because there is really nothing else. 

41. Q. We have heard in some places of long earthen 
dykes placed across the country to intercept the water ; 
would you recommend that sort of work P— They wonld only 
he possible in oertain localities, e.g., to intercept the flooa 
water in the central and western parts of Ahmad abad. I 
don’t think it would be possible on any large scale owing to 
the conformation of the country. 

• 42. Q. We have had some evidenoe regarding the water- 
logging of oertain districts and were told that in some places 
drains are looked upon with suspicion P — Undoubtedly a 
drain is a great boon in some years and a groat curse in 
others. 

43. Q. We have heard the objection to a drain that it 
flows too fast and washes off the good soil P — That is so. 

44. Q. Do you consider theso drains a good form of 
famine-relief work P — Certainly, most excellent. 

45. Q. The famine work programme is got up, I under- 
stand* by the Exocntive Engineer in consultation with the 
Coljectors ; does it come officially before yon P — Yes. 

46. Q. Is It being kept up pretty well in these parts P — 
Yes, I have a complete programme. 

47. Q. Is there any rule ; observed as regards half-yearly 
or annual revision P — Yes, they are sent in annually to be 
revised. 

48. Q. ( Mr. Uigham.)~VJ e have heard a good deal about 
the drought in these parts, hut does it over happen that land 
is damaged by excessive floods P — Yes, before the great 
famine in 1809-1900 there was more damage by flood than 
by drought. 

49. Q. That is to §ay, rivers overflowing their banks P — 
Yes, in 1875 the Sabarmati overflowed and did enormous 
damage, destroying valuable land. The oountry has not 
recovered from it yet. 

60. Q. What was the effect of that flood P — It overlaid 
the good soil with sand. 

61. Q. Does it draw up the salt P — No, it dbes not lie 
long enough for that ; it runs over the country. 

62. Q. Tho only damage is the sand P— Yes. 

68. Q. If the country is thoroughly saturated by a flood 
of that sort, does it have any effect on the wells P — A great 
many wells got thrown out of use ; they got silted up. 

64. Q. They have not become saline P— No. 

66. Q. Is there salt efflorescence P — Not that I am 
aware of ; the flood comes and goes very quickly. 

66. Q. In any proposal for putting weirs aorose the 
rivers these high floods would have to be considered P — 
Undoubtedly. 

67. Q. In paragraph 6 you speak of the “ danger that 
projects may be adopted, as were those of the Hathmati 
and the Tapti Canals, on engineering rather than agricul- 
tural considerations ” P — Yes, I don't think froiq an agri- 
cultural point of view the Tapti Canal is a very promising 
scheme. 

58. Q. Is it not now being reconsidered P — Not that 
I am aware of. 

69. Q. I think the Bombay Government was asked to 
oonsider the question; you have heard nothing about it P 
—No. 

60. Q. Am I to understand that on small or 1 one man ’ 
tanks the water assessment has been taken off P — The 
Government does not take the initiative ; if the people 
apply an inquiry is made, and if they do not get water we 
remit the assessment; if they get a water-supply the 
assessment remains, even if Government have no intention 
of keeping them in repair. 


61. Q. In esse it was necessary to employ relief labour, 
wonld it he suitably employed on small tanks P — It might 
but at most would not give very much labour. 

62. Q. I mean village labour P— Yes, no doubt, many 
have been repaired. 

63. Q. Are thev entered in the programme P— Yes, the 
small ones are clubbed together in one item. 

64. Q. You sav in paragraph 6 that tanks are never in 
nse for rail [irrigation, because they are very shallow and dry 
up at the time when water iff wanted ; if the tanks were 
deepened so ss to hold more water, would the people lift 
water out for the rabi crops P— I am. afraid not ; some of the 
more energetic might. 

66. Q. The coit would be more than they are willing to 
incur P— Yes. 

60. Q. You say in paragraph 12 that steam pumps on 
rivers should be enoouraged by Government by imposing 
reasonable and uniform conditions ; is it necessary to impose 
any conditions at all P — It is a matter in whioh Govern* 
ment as general landlord may impose some conditions. 

67. Q. Would Government have any locus standi in im- 
posing conditions P — Yes, as proprietor of the water of the 
river. 

08. Q. The Government is not the exclusive owner of the 
river ; is it P— I should say so. 

69. Q. As regards the Sabarmati Canal, you don't seem to 
be very strongly In favour of it P — No, I would only strongly 
advocate it in a year when we were very hard up when it 
might be worth trying. 

70. Q. Do von not think it would have any protective 
value P — I doubt if the value would be commensurate with 
tho cost. 

71. Q. (Mr. Ibbetson.)—! gather that you don’t agree 
with the opinion whioh has been expressed in the papers by 
some of the witnpssHg that famine is so rare in Gujerat that 
it is not worth while sponding money to protect the Pro- 
vince P— No. 

72. Q. When was tho last great famine P-— In 1818. 

73. Q. How long have you been in GujoratP— Thirty 
years. 

74. Q. Within that 80 years has there been anything 
like severe distress or scarcity of any sort short of famine P 
— No, there has never been any need of relief works until 
the recent famine ; there were a few works in the Panoh 
Mahals in one year. 

75. Q. Can you tell us anything of the period between 
1818 and the time over whioh your experience oxtends ; any- 
thing about the previous 60 years P — I should not like you 
to take my information as exact, but there have been years 
of scarcity. 

76. Q. Was there no distress in 1877 P— Yes, there was 
local distress, in the district of Broaoh especially; the crops 
failed looallv owing to attacks of grass-hoppers ; it was a 
terrible year in the Deccan but not in Gujerat, and there 
was local famine about 16 years before that. 

77. Q. So that we have had three faminos in the oountry 
owing to drought in whioh there has been no need for relief 
works in Gujerat P— Yes. 

78. Q. Speaking of the Hathmati Canal, there seem to 
be two complaints— 

(1) the rice beds will not hold water; 

(2) the supply of manure is limited ; 

supposing it was possible to substitute rabi for rioe^ 
would not that meet both difficulties; rabi requires less 
water than rice P— I don't think that anything practical is 
possible. The cultivator would never be induced to believe 
in it. He would have no oonfidence in the supply of water 
holding out for the rabi . I think myself that it might be 
an advantage. 

79. Q. In regard to the moral obligation of Government 
to clear the tanks, we were told yesterday that at the 
revision of settlement the state of repair, in whioh each 
tank was, was taken into account and the assessment was 
lowered in oonsequence, and we understood the argument to 
be that this removed the obligation of Government to 
clear the tanks ; do you agree with that P— Yes, as regards 
laud which reoeived no water at the time of the revision of 
settlement. 
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80. Q« If Government now spends money on these tanks 
end restores them to their original condition, it might fairly 
take additional assessment on aeoonnt of the improvement 
on the land already assessed P— If it gives a better supply. 

81. Q. Yon have said that if 100 acres are under the tank 
the first land to suffer by the insufficient supply is the more 
distant land whioh loses its irrigation altogether, and that 
the assessment on this is reauoed hut not that on the 
nearer lands. The reduotion is on the area irrigated, not on 
the quality of the supply P — Yes ; the result of olearing 
the tanks would be to water the more distant lands which 
should he assessed again within the time of settlement. 

82. Q. Have you had many applications for a reduotion 
of assessment on the grounds th$t the tank is out of repair 
and the supply of water insufficient P— Applications of that 
kind don’t come to me, but as Collector 1 remember they 
used to come in. 

83. Q. Do yon think that the number of suoh tanks 
hears a substantial proportion to the number of tanks 
which are filled P — A great number of people don*t get 
water who have to pay for it ; they believe that the tanks 
will be repaired sooner or later, and that by obtaining a 
reduction of assessment they would surrender their rights 
to tho water. These is another reason, and that is, that the 
water-rate is included in the consolidated assessment, and 
they don't realize that they pay for the water. 

84. Q. In the case of very small tanks, if Government 
has deoided not to repair them and waft prepared to remit 
the water assessment, would it he possible to get the people to 
keep themP — It would be difficult to get them to com- 
bine. 

85. Q. Seeipg that Government is not prepared to do the 
work and that tne people cannot, would £ocal Boards be a 
possible agency. Supposing Government were to allow 
Local Boards to take tho wet assessment that may fairly 
be assessed on the land, and so put them in funds, could 
not anything be done P —I should not advise it ; they are 
the worst agency you could have. 

86. Q. You don't hope much from them, even supposing 
that the money difficulty is got over P — No. I should be 
inclined rather to trust to the agency of the poople. 

87. Q. Do yon think the poople might be induced to 
make small tanks P— They might, but there would be a 
difficulty in obtaining land for the tanks. 

88. Q. You say in paragraph 8 : “ I am myself of opinion 
that, as a rule, enough is not credited to water." Do you 
know what -the system of credit isP— It is' a mere survey 
question ; I don't think it is of much practical account ; 
flie assessments are consolidated ; the separate assessment for 
water does not appear in village records. 

89. Q. Is it not important that Government should know 
exactly what it gains hv the tanks P— Yea, I think it is 
gonerally under-estimated. 

90. Q. What is your opinion based upon P — I understand 
the general principle is that the heavier the rainfall, of the 
country tho higher the water-rate ; in Konkan, I believe, the 
soil rate and water-rate are equal. Here, in Gujerat, where 
there is less rainfall, the water-rate is considerably less, as a 
rule, than the soil rate. 

91. Q. You think it should bear a larger proportion P — 
Yes, the amount credited to the water should correspond 
more or less to the net produce of irrigated as oompared 
with tLat of dry lands. 

92. Q. Your opinion founded upon experience is that 
that is not the oaseP — Yes. 

98. Q. Do you think tho error is in the direction of 
crediting too little to water P — Yes. 

94. Q. (Mr. Muir- Mackenzie.) — Tho scarcity or abund- 
ance of rainfall is not a legitimate ground for a higher 
rate P — Not, if it is fully replaced by artificial watering ; it 
does not matter to a man whether he gets his water from a 
tank ot the heavens. I would oredit as muoh to the tanks 
in Ahmadabad as to the heavenly supply in the Konkan. 

96, Q. (Mr. Ibbetson .) — W onld you extend the number 
of tanks largely P— No, 1 don't think I should : in proposing 
a survey I had in view storage tanks. I would not increase 
the number of irrigation tanks. 

96. Q. By irrigation tanks you only refer to one that 
holds enough water for rioe P — Yes. 

~97. Q. Would you advocate large storage tanks P— Yes; 
where they are possible. 

98. Q. Do you think they would pay — as a mere financial 
question P— They would not pay to begin with $ not in the 
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Panoh Mahals oertainly, as the people are not aoenstomed to Mr. F. 8. 
irrigation j they would soon learn it ; there is a great market P, Lelv % * 
for rice in the Panoh Mahals. / 

99. Q. (The President .) — They might he carried on as 
famine relief works P— Yes. 

100.. Q. (Mr. Ibbetson .)— In Gujerat have they had any 
appreciable offeot on the wells P— Yes. 

101. Q. Suoh an effect as to materially increase their 
yield P— Yes. 

102. Q. Supposing Government wore to make a large 
tank in a tract in whioh there were wells, apart from the 
aotual irrigation from the tank, would it exercise a material 
effect upon the prosperity of the tract through the wells P — 

Certainly; tanks sweeten the braokish water of the wells 
in Gujerat, and in this way do inorease the prosperity of 
certain tracts. 

103. Q. Would not the tanks be entitled to some credit 
in consideration of that improvement P—1 am afraid that it 
would be difficult to estimate the amount ; there would be 
so many shades of effect. 

104. Q. It has never been done P— No. 

105. As to wells, what estimate did you form of theii* 
protective value in the late famine ; how did they work P 
—As a matter of faot, they were very disappointing ; in the 
cold weather of the fnmine year they were immensely 
extended, but the crops were very poor, owing, the people 
said, to the ground not having been rained upon. 

106. Q. Their protective value was not very great P— 

No. 

107. Q. Does their supply decrease year by year in the 
case of prolonged drought P —Yes. 

108 Q. Were they very disappointing this year P— Thu 
rahi crop promises rather well ; but as the water-supply in 
the wells is muoh shorter, the area will be smaller. 

109. Q. On the whole, thov do afford a substantial amount 
of protection P— Yes, especially as regards fodder. 

110. Q. Apart from tho takavi question, have you any 
suggestions to make as to the meuns of stimulating the 
construction of wells by the people P — 1 don't know of any 
means except takavi. 

111. Q. As regards the rule of exemption from assess- 
ment, I am anxious to get your views ; it is of great 
importance to know how it works ; we have been told that 
tho people themselves have a certain amount of want of 
confidence in it ; what is your experience ; do you think that 
is so P —No, T should say not ; I don't think the whole of the 
population thoroughly understands the intentions of Gov- 
ernment, but they are gradually learning to understand. 

112. Q. Would a cultivator, who had made a well and 
whose rate was enhanced on account of a rise in prices, realize 
th.it the enhancement was not due to the well P — Yes, I 
think so ; his neighbour who had not made a well would 
als > have his rate enbanoed. 

113. Q. Do you think that, as a rule, Government does 
arrive at the one object of exemption — the stimulation of 
pri vate enterprise P— Yes. 

1 14. Q. How long has this policy been at work P — It was 
legally established on the revision of the Code in 1886, I 
think. 

115. Q. (Mr. Muir- Mackenzie .)— Was it not working 
before that P— It was then made plain In chapter and verse ; 

I should be inclined to date it from 1886. 

116. Q. (Mr Ibbetson.}— D o you think the people's 
knowledge of the principle might date from 1886? — Yes. 

117* Qr Do you think the number of wells has increased 
much mure rapidly ainoe 1886 opart from famine years P — 

I cannot any one way or the other ; in any case 15 years is 
a short time. 

118. Q. Can you tell us any faots in support of your 
statement regarding the stimulation of private enterprise 
owing to exemption P— I eannot say. I bavo no statistics. 

119. Q. As regards the effect on the ordinary raygt, do 
you think that he would make a well on promise of per- 
manent exemption, when he would not make a well on 
promise of exemption for 30 or 40 years P — l think it 
would make a great deal of difference. 

[Mr. Muir-Maekenzie read out figures relating to wells 
in Gujerat and stated that from 1886-87 to 1896*97 there 
had been a very small increase.] 

120. Q. Now in regard to the question of recommending 
certain leniencies ana liberalities in order to stimulate 
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the construction of wells, such as the reduction of interest 
on loan* and rerofasion of advances, soma of which yon 
yourself suggest. ; the cost of these must of course come 
ont of tho pnbllo purse. In Northern Tndia we can recom- 
mend them on the ground that, although for a time Govern* 
ment will lose money. sHll if extra wells are made after a 
period of exemption there will he a financial return in the 
shape of enhancement of direct revenue ; in Bombay where 
the exemption is permanent there )s no such prospect ; 
whatever is given is lost for ever ; and except as regards the 
general prosperity of the country there is no financial re- 
turn P— No, there Is a considerable return to the rayat, 
though not to Government. 

121. Q. If yen make the rayat a present of the interest 
on a loan of Ra. 1,000, yon take it ont of the pockets of the 
people of the rest of India. What I wish to point out is 
that in one ease you get a return bnt not in the other, and 
that where the exemption is permanent it becomes more 
difficult to support the measures of leniency which you re- 
commend. Take a province in which the term of exemption 
is limited, say, to 80 or 40 years ; would yon have the 
exemption permanent or would yon grant the more favour- 
able terms as regsrds interest and remissions; which con- 
cession do you think would have the greater effect, in 
stimulating private enterprise P — Why not both P 

122. Q. If von could get both, the question is in which 
wav we ahouhf he more likely to stimulate private interprise 
in such a province ; whether by the proposed measures of 
leniency or by changing the 80 or 40 years’ exemption into 
a permanent exemption P — It would depend much on the 
view of the individual landholder. We might give him the 
choice between making his well with aid from Government 
liberally given with exemptions for a limited term, and 
making it without aid from Government with permanent 
exemption, 

12ft. Q. Do yon think a reduction from 5 to 8 per cent, 
interest on taJcavi would actually induce a ravat to make 
wollsP— I think it would be a strong inducement. 

124. Q. Would it induce him to make wells when he 
would not ordinarily make them P — Yes. 

125. Q. Your well protects (not very effectually) 2 to 4 
acres in one year of drought ont of 30 ; is it worth the while 
of Government to purchase that amount of protection by re- 
mitting the interest on tahavi loans for wells P — The pro- 
tection in a famine year doeB not represent the total benefit 
by any means. 

126. Q. Yon think it would be worth while on the 
whole P— Yes. 

127. Q. Yon say in Gujerat a bania will lend money for 
wells at 6 per cent. P — Yos, to a good substantial rayat. 

128. Q. (Mr. Muir- Mackenzie.) — Would he do it in 
any district P — It would ho done in Suraf. I don*«fc doubt 
it would be done in Broach ; I am sneaking of pro-famine 
year* ; the security here is more valnable than in the Deccan. 

128. Q. It is not restricted to the patadars P — It is re- 
stricted to a man of repute in the village. 

130. Q. To large' land -holders?— Not necessarily; it 
would depend upon the ohaTaoter of tbe man. 

181. Q. Would a man holding not more than 10 acres 
have anv chance P — If he is otherwise a man of trust, there 
would be no difficulty in bis getting it ; sometimes a bania 
goes shares in the well, 

182. Q. (Mr. Ibbetson.) — You reeommend recovery of 
loans by 20 instalments; it hns been proposed in some 
quarters to allow 60 P— I think that, would be too muoh. 

183. Q. Would not the risk of the well failing, or turn- 
ing salt or falling in be a substantial danger to Government 
if It increased the number of annual instalments to 60; the 
longer the period of payment, the greater the riski P — I 
don’t think it would be worth while to prolong the agony 
beyond 20 years. 

134. Q. Yon lay considerable stress upon the rigidity of 
recovery ; do your rule# allow tho postponement of instal- 
ments P- Yea. 

185. Q. Are the rules acted upon P— Yes, it mainly de- 
pends upon the good word of the village accountant. 

186. Q Can you suggest any way In which this rigidity 
could he tempered P— Nothing, except by making the in- 
stalments so small that they would not he felt. 

137. Q. We find complaints that the delay in granting 
talari caused by inquiries as to solvency, etc., Is one of the 
serious objections of our system ; are such inquiries neces- 
sary seeing that by law the loan is the first charge upon the 
land P— Yes, I think they are ; Government certainly have 
the right to supersede the bania , but I doubt it would be 
Arise or just. 


188. Q. You sav that you hesitate to reeommend a remit* 
slon where the well falls in ; supposing we only gave remis- 
sions where a well was constructed on a site approved by 
Government?— I don’t think that would work. 

139. Q. Supposing that we had approved of a site after 
a trial boring and that the well failed P— Then there would 
he good reasons for giving a remission, but I think that 
would be extremely rare. 

140. Q. There is another suggestion that Government 
might only remit a portion of t the advance* P— I should 
object to that, as there would be a* question of how much it 
should be. 

141. Q. Does the absence of any tenancy right prevent 
tenants from making bunds, etc. P — The tenants don’t lay 
out money on the land. 

142. Q. Would not the bid .owners do* itP— If they are 
protected they do sometimes. 

143. Q. You don’t think that the absence of protection 
operates so as to restriot extension P— No. 

144. Q. (Mr. Rajaratna Mdlr.) — In reply to a ques- 
tion by Mr. Ibbetson, yon said that there was in the oase of 
mo»t of the tanks a surrender of assessment at the revised 
settlement And consequently the moral* obligation on the 
part of Government to keep np these tanks has been re- 
moved or lessened ; so far as regards those lands which are 
still assessed as wet, .is any reduction made in ease the tank 
fails P — Upon application of the holder inquiry is made, 
and if the tank is found to have failed, the assessment is 
proportionately reduced. 

145. Q. What amount has been spent on the repair of 
tanks during the past 15 or 20 years P— I cannot tell you. 

146. Q. The number of wells In your division has not 
very largely increased P — No, I believe not. 

147. Q. Might it be due to the present complicated sys- 
tem of inquiry regarding loans? — It might be dne to some 
extent to the complexities of the system, unavoidably so, as 
we must be sure of some security. I don’t see why there 
should he any undue delay at nil ; we are now beginning a 
now epoch in rpgard to taJcavi for which there was no 
demand before the famine ; we ought to see a new de- 
velopment during the next few years; the system seems 
to be as simple as ft can very well be made ; a man asks 
for money, you make a reference to the village officers and 
if the inquiry is satisfactory he gets it. 

148. Q. How long does it take P — It need not take a 
mouth ; sometimes it is the man’s own fault ; people have a 
habit of going the last day and expecting the whole thing 
to be done in 24 hours. 

149. Q. You said you are not in favour of granting re- 
mission of tahavi ; if special ca^es are inquired into by 
Divisional Officer, would you still refuse to grant a remis- 
sion if he is satisfied that there has been no fraud and that 
the Tayat honestly spent the money P— I have a horror of 
special cases myseif. 

150. Q. Do von think the Colleotor could make the in- 
quiry P— The Collector is a very hard wo» ked man ; oases 
for special treatment would he very frequent onoe that was 
laid down. 

151. Q. At the end of paragraph 13 yon say “ these con- 
ditions are often absent.” You don’t refer, to any difficul- 
ties in tahavi ?— No. 

152. Q. With reference to what yon say in paragraph 16, 
is there at present anything to prevent an officer earrring 
the money and paying it on the spot P— It is not a desirable 
thing to carry large sums of money abont on account of 
the fear of theft. 

153. Q. Is there anything in the present rules to prevent 
an officer doing so P— No, except that there would be 
aoconnts difficulties. I don’t say they cannot be overcome. 

154. Q. Have there been many oases in which tahavi , or 
a portion of it, has been remitted owing to failure of 
wells P— Not that I am aware of. 

155. Q. You say in paragraph 20 : “The number of wells 
already in the oountry that lie unused is remarkable ” ; art 
there any statistic* to show the number of wells nnnsed P— 
I am not aware if there are any, 

166. Q. (Mr. Muir- Mackenzie .)— Is there an v reason to 
believe that the water-logging whieh has been observed in 
oertain areas has been proceeding more rapidly in reeeni 
years?— That is my impression. I cannot give any ?eiy 
definite grounds for it. 
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157. Q. In your long experience of Gujerat do you know 
whether there has been a large extension of water-log* 
ging P — Tea, we have heard a great deal more of it in 
recent years, especially in the Matar Taluka. 

158. Q Ton attribute that to the silting up of the 
rivers? — Yes, ohiefly the Sabarmatl; it has beeome very 
maoli silted up during the past fifteen years, 

159. Q. I understand from your memo, on the Ankle* 
shrar report that you fear the silt would beat all efforts to 
drain it P— Yes. 

160. Q. Bat do you think that the drains which bare 
been made have not even temporarily mitigated the evil P— 
I have no doubt they have temporarily mitigated the evil. 

161. Q. Are yon able to say. whether it would be a long 
time before the effeot of the* drains would be neutralized P— 
It would be some time but not very long. 

162. Q. Have yon seen any of these lands in whioh sur- 
face soils have been injured by drains P— No. I have beard 
of them, 

163. Q. Yon cannot say whether the injury extends over 
a large portion on the whole of the drain P—1 cannot 
say. 

164. Q. Do yon consider that tketayats are likely to take 
up considerable sums as advances on their joint respon- 
sibility for the purpose of digging tauk* or improving old 
tanks P~ No, I have never seen any signs of it. 

165. Q. You don't think the people are good judges as to 
sites of tanks P— No. 

166. Q. Would they make greater mistakes than as re- 
gards wells P— They would be much less excusable mistakes. 

167. Q. 1 thought you said they were good jadges as re- 
gards wells P— Yes, they are good judges, but not as good in 
the matter of tauks. 

108. Q. You say in paragraph 8 * the people would oer- 
tainly not take ounal water in the black soil country between 
the Tapti and the Mahi rivers or in the west of the Ahmad- 
abad district. It would also be superfluous in land so re- 
tentive of moisture." Would it be superfluous in a year 
of drought?— No; in Buoh a year as this it would be 
superfluous. 

169. Q. What about 1899 P —Of course that was differ- 
ent ; it would be superfluous this year when the cotton 
would have done excellently had it not been for rats. 

170. Q. Would it not pay to substitute rice for cot- 
ton cultivation P — I don't think you would gain anything 
by that. 

171. Q. Does rice not pay better than cotton P — It may ; 
but 1 don’t think you would gain anything by substituting 
rice for cotton ; they are both valuable crops. 

172. Q. On the other hand, there would be this advantage 
that canal water would be available in a year of extreme 
drought without any loss to the people P— Y es, no doubt 
the question is whether it would be a gain, to Government 
iu ordinary years. 

173. Q. If rioe is more valuable P — It is fully as value- 
able. 

174. Q. It might pay a moderate rate P— In an average 
year rioe is grown on the understanding that there will be 
euough rain to mature it. 

175. Q. Still tauks are a good protection F— Tanks are 
chiefly intended for years iu whiok the rains fail, but 1 
don’t think the rayat would pay Its. 7 for a last watering ; 
it is x question I have discussed with men who ought to 
know what the rayat would be willing to pay for extra water 
from the oanal. Some say he would take water from the 
canal in any case. 1 should not have thought so myself. 

176. Q. It is admitted that salt water is useful for certain 
crops, such as barley P — Yes. 

177. Q. It waa said yesterday that in certain barley 
tracts it might be dangerous to sweeten wells P— I should 
not be inclined to go so fur. 

178. Q* You say in paragraph 6 speaking of irrigation 
tanks “ tbeir necessity is based on the fact that in pro- 
bably 8 years out of 5 the early rainfall suffices for sowing, 
transplanting and bringing the rioe plants forward, but 
fails at the last when water is needed to mature them." 
Is it to be inferred from this statement that in 3 years 
out of 5 rice is an utter failure P— Perhaps 2 years out of 
5 would be safer ; in 2 years out of 5 rice orops not pro- 
tected by tanks are a failure. 

179. Q. Bao Bahadur Bhimbhai has estimated tbe area 
unprotected at two-thirds and that fails P— Yes, perhaps if 
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a rayat could secure a good orop in 3 years out of 5, it wouid 
be enough for him. 

180. Q. With regard to the repairs of tanks, you would 
be glad to see this 10 per cent, contribution altogether 
abolished P — Yes. 

181. Q. In a memo. I have obtained from the Public 
Works Department I find that in this division there are 
estimated to be 1,178 tanks requiring repair ; the cost is 
estimated at Us. 5,30,000 ; and a suggestion is bofoie the 
Government that these repairs should bo executed syste- 
matically throughout the period of 30 years ; would that suit 
the case or would yon prefer that the period should be 
materially shortened P— I should prefer 20 years ; I under- 
stand that the tanks silt up m that time* 

182. Q. Now that it has been definitely ascertained that 
these 1,178 tanks require repair, would it not be advisable, 
in your opinion, to conceutrato famine labour upon these 
tanks P— Yes, that has always been in my mind. 

183. Q. (Mr. Ibbetson .) — Is tbe sum of Rs. 5,80,000 
annual or spread over 3i) years P 

Mr. Muir •Mackenzie. — That is the total amount. 

Witness,— I believe the Teaaon why more has not been 
done is because they are small works and there is a general 
objection to small works. 

184. Q. (Mr. Muir-Mackenzie)-~ThQ faot of their* 
being small works would not make it impossible to take 
them up as works of famine administration P— It would 
certainly be more difficult but not impossible. 

185. Q. Would it require much revision of the existing 
programme P — No, in the programme a number of works 
are clubbed together. 

186. Q. With reference to what you pay in paragraph 8, 
the whole question of remission of lanU rovenue is under 
the consideration of Government; is it notP — Yes. 

187. Q. Up to the last cycle of bad yearB do you think 
the people have found serious difficulty in paying their 
rice assessment P — It must have gone very hard with a man 
who lost the whole of his crops. 

188. Q. Has (here been any difficulty in getting it out 
of them P— No, his land is too valuable to risk and ho oould 
always raise the assessment fiorn the sovocar . 

189. Q. W ith regard to what j r ou say in paragraph 18 
about wells, your general view is that only a substantial man 
will come forward and execute works likely to pay, bntdoes 
not the general argument you have used militate against 
the giving of water cheap by Government ; at least by the 
large system of canals as in Northern India P — A* I under- 
stand, the canal water is laid on the ground by natural 
flow almost invaiiably ; the canal rate ivouid not be muoh 
more than the equivalent of the labour of lifting water thus 
saved ; in the case of a well the cultivator has to incur 
heavy expenses, quite apart ftom the cost of sinking ; that 
is, bullocks aud labour. 

190. Q. I understand that you prefer the system under 
which the cultivator will get his water dear P— I look upon 
that as a check against injudicious irrigation to which 1 
attaoh the grealest importance. 

191. Q. Supposing the advantage to the land from the 
water to be equal, would you prefer to see land in Gujerat 
irrigated by wells rather than by canals P— In Gujerat 
certainly. 

192. Q. I believe you strongly npprove of the grant of 
takavi liberally in the early stages of famine for kaeheka 
wells P — Yes. 

193. Q* Would the end of October be too early if rain 
has failed by the end of September P— No. 

194. Q. Do you thiuk the people will again beeome back- 
ward in taking takavi when good years return P— I cannot 
say ; the low rate of interest charged by the bania may be 
an obstaole ; that is one argument for lowering our rate. 

195. Q. You have suggested that Government should 
take precautions to And out whether, by boring, a well is 
likely to succeed ; would the data collected by the Satvey 
Department be of considerable use P — They might be or 
some general use, but boring on the spot is the only thing. 

196. Q. Would drainage, in your opinion, be an effective 
remedy for salt efflorescence or deterioration caused b j over- 
irrigation P— I think that is the generally aooepted view ; I 
know nothing about it myself. 

107. Q. You said a bania often supplies the capital for 
a well and takes a share of the produce ; would it not be 
advantageous for Government to supply the oapital for the 
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Mr. F. S. W *N an( l take hwtead th a bag ay at assessment P— l don t 199, Q. You don’t think it would ornate mistrust, as 
P, Lely. see why that should not be done. ^ engendering the idea of enhanced assessment ? —Not, if 

— — 11)8. Q . You have no objection to seeing it offered?— No. properly managed. 


Mr . /. 
Mollinon. 


Mr. J. Mollison, M.R.A.C., Inspector-General of Agriculture in India. 

(Surat, 10th Deosmber 1901.) 

Letter from witness (0 the Chief Secretary to Government , Revenue Department /Bombay, No. 21 9 dated 

the 16tk November 1901 . 


In reference to your No. 2282, dated the 26th October 
1901, Famine Department, I have the honour to offer the 
following remarks on extension of irrigation throughout 
tho Bombay Presidency. 

2. During 11 years' work in the Presidency I have 
gained a fairly accurate knowledge of the agricultural 
conditions existing in ea'*h collectorato. 

8. In tho following Note I refer separately to agricul- 
tural conditions and facilities for successful irrigation as 
they exist in (A) Gujerat, (B^), the Deccan and Southern 
Mahratta Country. I do not think it is necessary to in- 
clude in tho inquiry tho Konkan, Kanara or tho Southern 
talukas of the Surat district. In these tracts the rainfall 
is generally bo heavy and assured that rice is tho staple 
crop. There has in these pails occasionally boon partial 
crop failure from scant rainfall, but there is much more 
pressing need of extended irrigation in other parts of tho 
Presidency. 

4. In Gu jurat the soils vary considerably in character. 
Some of tho soils can he successfully irrigated ; others can- 
not. 

5. In considerable portions of Ahmadabad, tho Pancli 
Mahals, Kaira and in adjoining Baroda territory tho soil is 
deep alluvium. It varies in character from a light sandy 
loam to a stiff loam. These alluvial soils extend to a depth 
of 40 feet or more, often without any change in character 
or consistence. Tho older existing wells usually hold 
an unfailing supply of water. Tho water in some wells is 
sweet f in others brackish. WelLu with sweet and brackish 
water are commonly found very close together. The water 
from brackish wolls is specially suitable for tobacco, but it 
may not be so salty as to ho unsuitable for other crops. 
The initial cost in determining whether a well is likely to 
yield sweet or brackish water is small. 

ft. In these alluvial plains there is considerable scope for 
extension of successful irrigation from wells. Such ex- 
tension would require not only large initial outlay, hut 
large recurrent expenditure, botause the wells would be costly 
in construction and the jurmanout water level being low, the 
cost of raising water would be high. It is certain, however, 
that tho average cultivator in these parts before the last 
famine was tolerably well circumstanced. The Churotar 
villages of Kaira and of Baroda territory aro piobahly as 
fertile as any m India and the average Kunbi cultivator in 
them has or can provide sufficient labour and manure to 
do full justice to any extended scheme of well irrigation. 
In tho famine year (1899-1900) the cultivators ot these 
Cliarotar villages, as also generally throughout the alluvial 
plains of Northorn Gujerat, helped by small tahavi ad- 
vances from Government, sot themselves to dig kachcha wells 
in large numbers. Tho cost of digging through tho soft 
alluviul soil was trilling. A takavi advance of Its. 25 or 
Us. 30 was sufficient for digging a well ami for the leather 
bag, rope and other fittings. The perpendicular sides of 
these kachcha veils wero very solid, and it waB exceptional to 
lind a kachcha well fulling in during the fair season. 
These wells wero, of course, useless nttor the following 
monsoon. Many of them gave a full supply * of water 
throughout the season. One year of the drought does not 
materially lessen the supply of water in good wells in this 
traot. 

7. It is not possiblo to dig kachcha wells so successfully 
in black soil or mixed blink soil tracts, because the wells, 
after use for a short period, have a tendency to fall in. 

8. In the alluvial traot of Northern Gujerat there are a 
good many low-lying situations which aro suitable for rice. 
The position is improved by artificial bunds round the lice 
beds, but the iainfull is usually insufficient for rice and 
without artificial means of irrigation tor two or three water- 
ings towards the end of the season the crop is precarious. 
8uoh irrigation is obtained to some extent from wells, also 
from tanks. Greater protection by tan Kb 01 1 wells is re- 
quired particularly in the more extensive rice areas, as, for 
nistanoe, in the Mehuiadabad taluka of tho Kaira district 
and in the western talukas of Ahmadabad. 


9. In the wheat and cotton growing parts of Ahmadabad, 
also in parts of the Panch Mahals and Kaira, the soil is 
black or mixed black. 1 1 varies considerably in depth and 
character. The substrata also yary. Bolow tho black soil 
may be found light-coloured argillaceous layers more or 
less concreted with lime and consequently more or less 
impervious to water. Theso combinations of soil and sub- 
soil when impervious arc not well suited for successful irri- 
gation of tho ordinary crops. In tho black soil parts of 
Ahmadabad the rainfall is usually light. There aro, how- 
ever, a good many situations where rice bods assisted by 
tank irrigation have been successfully * formed and there is 
probably considerable scope for extension and for further 
protection either by amhll tanks or wells.' 

10. In the Kaira and Ahmadabad districts there are 
certain salt lands existing in some places in patches ; in 
other placos in more oxtendod areas. Wells constructed in 
sueh areas have usually brackish or salt water useless for 
irrigation. After a year of drought in these salt land areas 
well water, which is usually slightly brackish, may become 
intensely so. 

11. Pakka built wolls of ordinary depth and capacity 
generally throughout Northern Gujerat cost Rs. 1,000 to 
Its. 1,500 each and largo wells capable of working four lifts 
( kos ) much more. The deep alluvium of Kaira and Ahmad- 
abad, particularly if sandy in character, needs wator very 
frequently and a singlo kos will not irrigato more than two 
acres. Gujerat wells are, however, usually capablo of keep- 
ing two or more kos at regular work. 

12. In the famine year (1899-1900), although the general 
area under irrigation in tho Presidency declined, tho well- 
irrigated area increased by about 100,000 acres. More than 
three-fourths of this increase occurred in Kaira and Ahmad- 
abad, although tho water of many of the old wells ih the 
black soil parts and in salt land villages becamrf too salty for 
irrigating crops. Tho rice aroas were largely unsown and 
tha tanks throughout these (list nuts dried up. I ran from 
peisonal knowledge way that the fodder produced fiom well- 
irrigated crojw throughout Northern Gujerat in 1899-1900 
wiii the means of keeping alive many of tho cattle which 
survived the famine. The value of cultivation of this kind 
in producing food for men and beast, m providing usoful 
homo labour and in keeping people off relief works cannot bo 
lightly discounted. 1 believe that a pakka woll could, with 
advantage, bo constructed in every position occupied by a 
kachcha well in the late famine and in thousands of othor 
favourable positions throughout the alluvial tracts of North- 
ern Gujerat. Such wells would.bo uncommonly useful in 
an ordinary season and in a year of drought or famine 
would provide water sufficient for vory extensive irrigation. 

13. In the famine year it was possible to irrigato from a 
two -kos well three crops on three difforont areas covering 
altogether 10 or 12 acres of ground. The three successive 
crops in Northern Gujerat were ordinarily Sundliia jotoar 
sown in September, wheat sown in November-Decomber and 
Sundliia or Chino (Panicum miliaceum) sown in March- 
April. The grain of Sundhia is of trivial value, but the 
fodder is very line and nutritious, and a fair average orop 
produces about 6,000 lbs. of dry fodder per acre. A good 
crop of irrigated wheat in Gujerat yields ovor 2,000 lbs. of 
grain and 2,500 to 3,000 lbs. of straw per acre, but owing to 
lurt wheat is a risky orop in Gujerat. The hot weather 
crop of Sundhia does not on an average yield so heavily as 
the earlier crop. There was no dearth of manure in the 
famine year, because it was not required for dry crop cultiva- 
tion. The whole supply of the 3 ear was available for well- 
irrigated patches and tne crops produced were enormous. 

14. Throughout Broach, excepting the alluvial belt 
along the Tapti and tho sandy belt along the coast, the soil 
is deep black cotton soil. On such land rice beds have been 
successfully formed under village tankB and more could bo 
formed. The soil is entirely unsuitable for the cultivation 
of othor crops under well or canal irrigation, because it is 
extremely deep and retentive of moisture and tho substrata 
are impervious. 
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15. The soils in the northern cotton -growing talnkas of 
the Sarat Collectorate are more variable. There are the 
rioh alluvial bhata soils which fringe the Tapti and exten- 
sively grow valuable garden orops under irrigation from 
shallow wells. Throughout the district there are a number 
of garden villages with considerable areas of alluvial soil 
somewhat similar to bhata. These grow a great variety of 
valuable garden orops under well irrigation. Generally, 
however, the soil in the northern taluk as of Surat is deop 
and blaok and chiefly growB dry crops of cotton and jo war. 
In parts the soil is more mixed in character and in such 
places well irrigation is extending. I refer in particular to 
day loam (kali besar) soils adjaeont to the alluvial lands of 
garden villages. Such mixed black land has extensively 
boon brought under well irrigation since Revision Survey. 
The reasons are that the land is suitable for iriigation ; the 
occupants are men of means and now enjoy assurance of 
tenure at a fixed rent for a definite term of years. On this 
class of laud there is scope for extension of irrigation — 
perhaps also in the Surat district on mixed black hoil of 
heavier character, but there are certain risks in constructing 
wells on such heavier land which ought to bo referred to. 
It is uncertain whether a well, when constructed, will yield 
sweet or brackish Water. Water which is sweet early in the 
season may turn brackish during the hot weather. Brack- 
ish water for irrigation deteriorates temporarily or perma- 
nently mixed black soil and on any soil is only suitable for 
certain . crops. In the black soils of thG northern taluk as of 
Surat, as in Broach, more tanks for rice irrigation could 
with advantage be construotcd. 

16. In paragraph 4 of the memorandum of points to be 
considered by the Irrigation Commission there is a question 
of utilizing the waters of the Norbudda, Tapti and Sabar- 
raati. The waters of the two former rivers (jould only in 
Gujerat bo diverted to irrigate black soil areas which are to 
a very large extent quite unsuitable for irrigation. The 
waters of the 8abarmati or any other stream which flows 
through tho alluvial plains of Northern Gujerat would bo 
extremely useful for irrigation, provided the lands irrigable 
consists of light or comparatively light alluvial soil ; but if 
this proposed system of irrigation is carried through the 
low-lying black soil rabi areas of tho western talnkas «»f 
Ahmadabad, it is almost certain that the results would 
be unsatisfactory. 

17. The information given in the foregoing paragraphs 
in reference to the various districts of Gujerat indicate that 
considerable extension of irrigation is practicable. '! hero 
are, however, risks which must do kept well in view. 

18. In parts of tho Deccan and of the open plains of the 
Southern Mahratta Country tho water in the wells got so 
low in 1809-1000 that irrigation was intermittent. This 
was not the result of one season of drought, but of several 
seasons of scaut rainfall. The famine year 1896-97 caused 
extreme drought over the greater part of the Deccan, and 
tho more open plains of the Karnatak, still in these parts, 
in that year, the wells hold sufficient water for very exten- 
sive irrigation. There was then considerable activity in 
constructing new wells and in deepening old wells to in- 
crease the water-supply. Large portions of the Deccan and 
the Karnatak are extremely liable to seasons of drought, 
but it is difficult to believe that these parts will again have 
a succession of seasons so disastrous bb thoso which began 
with tlie famine of 1896-97 and culminated with that of 
1899*1900. During that period in places the water in the 
wells got so low that even drinking water became scaroe. 
Still statistical figures show that excepting Poona and Shola- 
pur thoro was in 1899-1900, a considerable increase of irriga- 
tion under wells in all districts of the Deccan and Karnatak 
as compared with the year before. In these districts the 
protection afforded by wells against drought is, in my opinion, 
much more satisfactory than that afforded by tanks or 
larger irrigation works. After years of scant rainfall the 
tank and canal supplies fail just when the water is most 
required, and it can be put in evidence that some at least of 
these larger irrigation works are notan unmixed blessing 
in other respects. I can call to mind several inquiries which 
the Bombay Agricultural Department was asked to institute 
in reoont years regarding damage done to land by tank and 
canal water in earning water-logging, salt efflorescence, etc. 
Considerable damage ha<* been .caused by reh under the 
Nira Canal. The Manjri and Mundwa sugar rane area has 
been flooded to exoossby the Kharakwasla Canal for a 
n umber of years- A good deal of land which was formerly 
cultivated has by excessive water-logging been converted 
into swamp and owing to unhealthy conditions produced by 
wetness of soil. The crops of oane now grown are not 
nearly so good on an average as they were 5 to 10 years 


ago. I oan, if questioned by the Commission, give detailed 
reason h for these failures ana for other failures of irrigation 
works throughout the Deccan and Karnatak. 

19. There are various reasons why irrigation from wells 
cannot be indiscriminately extended. The cost of raising 
water from a depth of 25 or 30 as in the Deccan is heavy 
anl is particularly so from the deep wells of Gujarat which 
range in depth from 40 to 60 feet. This cost is so great 
that only a good well irrigated crop can pay. A good crop 
under ordinary circumstances can only be produced 11 
heavily manured, carefully cultivated and regularly watered. 
This necessarily restricts the area which can be successfully 
irrigated from wells to such situations as havo at reason- 
able depth tolerably certain BupplieB of sub-soil water in 
ordinary seasons. It also restricts the cultivation of well 
irrigated crops to cultivators in oasy circumstances, to men 
who havo the moans or the oredit to provide sufficient 
manual labour, sufficient manure and sufficient work cattle. 
Perhaps it would bo possible for a fow years to grow on the 
very rich alluvial soils of Gujerat successive umnanured 
crops which would pay, but such practice would cause soil 
exhaustion in a very short period in ordinary Indian soils. 
Valuablo crops grown under wells must necessarily he 
watched by the owners. Therefore it is not likely that such 
cultivation will extend far from the village Bites. 

20. Irrigation from u tank or canal is cheaper than from 
a well, but with any system of irrigation heavy applications 
of manure and specially careful cultivation are necessarily 
required to give profitable results in average seasons. In 

ears of absolute drought waterings afc required would, 

owevor, without manure or special tillage, be extremely 
beneficial on such land as is suitable for irrigation. 

21. I have stated certain circumstances which will re- 
strict the successful extension of any system of irrigation in 
the Presidency. In my opinion the chief restriction to this 
or any other agricultural improvement will bo found in tho 
largo and general indebtedness of the agricultural classes to 
tho Banius. I see no hope of special agricultural advance- 
ment in the Bombay Presidency until Inis incubuB of debt 
is removed. It practically paralyses overy effort towards 
improvement. I would he prepared to recommend that 
Government should once for all liquidate tho debt in some 
fair and reasonable way and mako it impossible afterwards 
for the cultivator to borrow on tho security of bis land. 
Then it would be impossible for him to waste his Bubstanoo 
in useless casto ceremonies to the extent that he does now. 
There is no doubt that tho general outturn of crops in tho 
Bombay Presidency is in drdinary years very seriously 
allectod by the indebtedness of the cultivators, because they 
are not in a position to cultivate to tho host advantage. 

22. Throughout the Presidency generally tho oldest well 
may generally be said to occupy tho best positions. This 
indicates on behulf of tho pcoplo an intimate knowledge of 
the most favourable conditions for successful well irriga- 
tion. In the rolling uplands of the Deccan and Southern 
Mali rat ta Country (excluding the red laterite soils in the 
west of Bolgaum and Dharwar), it may be definitely said 
that the most favourable positions for wells are the bottom 
lands consisting of mixed blaok soil 18' to 4' deep overlying 
tnuram with unchanged trap still lower down. These sub- 
strata arc pervious to water and secure natural drainage— 
very important considerations when land is continuously 
irrigated There are throughout the Deccan and Southern 
Mahratta Country very numerous situations where wells can 
still with great advantage be constructed. Fringing tho 
most important livers of the Deccan and Southern Mahratta 
Country, such as tho Tapti in Khandogh, the Godavari in 
A hmadnagar, the Krishna in the Southern Mahratta Country 
the soil is deep black. It gets sodden and wet in tho mon- 
soon* Jt is extremely retentive of moisture. It is not 
pervious and therefore like the deep black soil of Broach is 
unsuitable for growing irrigated crops. Such lands are 
specially suitable for dry rabi crops. 

23. The best wells in the Deccan and Southern Mahratta o 
Country keep two or more motes (leather bag lifts) actively 
at work in ordinary years. A single mote will from a good 
well of moderate depth irngato 3J to 4 acres of suoh crops 
as require light irrigation, e.g„ wheat, onions, and 2 or 2$ 
acres of suoh crops as require much water, e,g. f sugarcane. 

24. In the 1899*1900 famine year tho area under well 
irrigation m the Presidency was considerably extended 
through takavi advances for constructions of kachoha wells 
and for deepening and repairing old wells. These advances 
were not so serviceable in the Deccan and Southern Mahratta 
Country as in Gujerat. Special officers were employed to 
deal with applications for takavi , but could not complete all 
inquiries in the Deccan and Southern Mahratta Country 


Mr, J. 
Mollison. 
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Mr. J. soon enough to make the advance! serviceable. It takes 
Molliton . some timo to sink a well through hard trap in the Deccan. 

— — - In a famine year the water level is lower than usual and as 
the season advances gets lower day by day. Rabi irrigated 
oropB can only be sown seasonably during a certain period, 
it is therefore practically useless in a famine year to give 
takavi for wells except for deepening after NovernW- 
December. 

25. It may be inferred from the last paragraph that 
1 advocate the need of liberal takavi advances in ordinary 
years rather than in famine years for well construction. 
Preliminary inquiry, which must take time, is necessary 
before takavi can be given safely for wells. This inquiry 
can only properly be made by experienced practical men. 
A man with sufficient knowledge of all the circumstances 
connected with successful extension of well-irrigation would 
have no difficulty in disposing of numerous applications in 
a short time, lie could take district by district, and to 
begin with sanction advances only to tolerably well-to-do 
cultivators and by preference select the more favourable 
positions. An experienced practical man with »n intimate 
knowledge of native character if put on special duty would 
in a single season be able to dispose of many applications 
if ho took up district by district in a systematic way and 
thoroughly exploited each. He would bo handicapped in 
his work in an intolerable way if loans when sanctioned are 
not promptly paid in full. Such loans would be more freely 
taken by the people if the present 6 per cent, rate of interest 
was lowered, it is currently believed that the takaoi 
system is unpopular because controlled to some extent by 
subordinate Government officials who for personal gain 
make a substantial deduction from each loan. 


26. Complaints are made that successful applicants for 
takavi do not always spond the loans in the manner con- 
templated by Government. If it can bo proved beyond 
question that loans given for well construction are generally 
misapplied, then 1 think Government should undertake the 
construction of wells in the same way as any other irriga- 
tion work. A cultivator can construct a well cheaper and 
probably as well as by Government agonoy, and it is pro- 
bably preferable that he should himself undertake the 
work, hut it may bo fouud necessary to employ Govern- 
ment agency. In that case 1 urge that the occupant of the 
land should have the option to cart all material and with his 
family do all digging and rough work requiring ordinary 
labour. The value oi such work at ordinary hiring rates to 
be deducted from the total outlay, the difference should be 
a burden on the land recoverable liko assessment— principal 
and inteiest to be repayable in oagy instalments spread over 
a long term of years. Government should hear all loss if 
the well fails to provide a full supply of good water at a 
reasonable depth in a year of averago rainfall. 

27. Under existing conditions the administration *of the 
takavi system, the agricultural development of the Bombay 
Presidency, and the general efficiency of the Revenue 
Servioe are greatly hindered, because the men employed in 
the Subordinate Revenue Service are not properly trained 
to their woik. This will Boon in part be remedied. As 

• P. MMn i,.wiA<u bearing on existing inefficiency I 
g p ' put the following note * before the 

Faraino Commission, which 1 do not wish to modify in 
any degree 


•*28. I feel strongly that the Bombay Subordinate 
Revenue Service would be considerably streng- 
thened if recruited more extensively by agricul- 
turally trained men. The rules regulating the 
work of Cirolo Inspectors, District Inspectors and 
Superintendents of Land Records and Agriculture 
clearly contemplate that such officers should have 
special knowledge in agricultural and survey, work. 
It is clearly laid down that Circle Inspectors shall 
watch the season in their circles, and detect as 
early as possible signs of crop failure and coming 
distress. They must watch fluctuations in prices, 
the conditions of the people, cattle and crops, the 
supply of drinking water, diseases affecting man 
and beast. They are required to study the varieties 
of crops and crop mixtures, rotations, cultivation, 
manures, crop diseases and blight ; also to estimate 
outturn in annas. They must check returns of 
population and agricultural stock, village estimates 
of areas under different crops, also irrigated dry- 
crop and doubled-cropped areas. The Circle Ins- 
pectors must further be educated in survey work as 
measurers and otherwise. 

“29. The District Inspectors and Superintendents 
of Land Records ana Agriculture exeroise a superior 


chook on the work of Circle Inspectors. Statistical 
and other returns are passed on by Circle Inspec- 
tors through District Inspectors, Mahalkaris, 
Mamlatdars, Assistant Collectors and Collectors to 
the Director of Land Records and Agriculture, for 
compilation. 

“ 30. It is, I think, oertain that approximate accuracy 
in agricultural and statistical village returns can 
only be secured if supervised by agriculturally 
trained men. At presort the Circle Inspectors in 
the Bombay Presidency, who do the most reliable 
work, are, I believe, old survey men, who, owing 
to the winding up of the survey, have been com- 
pulsorily retired from that department. Thoy were 
trained in that department to active outdoor work 
and to appreciate in a practical* way agricultural 
facts and operations, and as Circle Inspectors such 
training haB been found valuable. 

“ 81. It is unlikely that agriculturally trained men will 
aocopt Circle Inspectors’ posts of Kb. 25 per 
mensem unless they can by ordinary promotion 
and good work rise in time to be Mamlatdars. 
I do not suggest the necessity of Bpooial promotion 
for any agriculturally trained man. At the samo 
timo there can be little doubt that such men as 
bIiow special aptitude and reliableness at work 
would navq more or leas of a lien on such posts 
as District inspectors, Price Inspectors, Superin- 
tendents of Land Records and Agriculture, and 
in responsible posts in the Department of Land 
Records and Agriculture. The clerical and super- 
vising establishments controlled in his own office 
and on Government farms by the Deputy Director 
of Agriculture should be recruited from agricul- 
turally trained men whose prospects of promotion 
should not be inferior to the prospects of men who 
join the Revenue Service. 

M 32. It is necessary to explain the term 1 agricultur- 
ally trained ’. The Bombay University gives a 
degreo in agriculture. The syllabus has recently 
been revised and the pass test stiffened.. In order 
to gain the degree a thorough practical out-door 
or field knowledge is now fully as essential to the 
student as book or class-room learning. The 
course extends over three years. A student must 
pass the Previous Examination, which is a higher 
test than Matriculation, before ho can enter the 
agricultural course at the College of Science, 
Poona. This preliminary test is tho same as for 
students who go up for other University degrees 
and is a guarantee of sound general education. 
Afterwards the agricultural student must pass 
three University examinations. The first before 
he can pass to the second year’s course, the second 
before he can pass to tho third year’s course, the 
third in order to get the degree. The practical 
training can adequately be given at the Poona 
Government Farm (on wlueh are residential 
quarters for students) and by excursions. As far 
as possible object lesson plots are arranged 
annually to familiarize students with numerous 
field and garden crops of the Presidency and the 
conditions under whioh they are successfully grown, 
and further to illustrate, practically in the field, 
the class-room teaching. There is a complete col- 
lection of indigenous agricultural implements at 
the farm and an excellent museum collection of 
agricultural and economic products at tho College 
and in the Director of Agriculture’s office. The 
touching staff and equipment at the College of 
Science are sufficient. 

- “ 83. The Bombay Government has ruled that in future 
agricultural degree-holderB shall gain admissions 
into the Revenue Service on precisely tho same 
footing as other University degree- holders. The 
effect has been that the agricultural classes at the 
College of Science have revived. They had 
dwindled to a single student in 1899. Twelve 
joined in I960, and I understand that 13 new 
students have joined this month (January 1901). 
Poona will be a oentre of training for other pro- 
vinces as well as Bombay, and 1 urge the need of a 
general ruling regarding the employment of such 
men in all provinces and particularly in the 
Department of Land Kecords and Agriculture. 

In the latter Department, even in Bombay the 
prospects of graduates in agriculture are indefinite* 



SELECTED EVIDENCE. 


«? 


u 34. I advocate strongly that Bombay Civilians, after 
they are, say. a year imd-a-h&lf m the conntry, he 
sent to the Deputy Director of Agriculture during 
tho monsoon in Poona for two months to be taught 
something regarding the crops, the implements, 
the soils, the cattle and generally regarding the 
agricultural conditions of the Presidency. I am 
snre they would find such teaching valuable after- 
wards in ordinary district routine work/* 

35. It is impossible to Bt&te, except in general terms, the 
increase of produce obtained by the various systems of 
irrigation throughout the Presidency. The conditions 
vary extremely between districts as regards the kinds and 
value of crops, which can be successfully grown, as regards 
available supplies of manure, as regards the adequacy or 
preoarionsness of jeater- supply, and as rogards actual cost of 
applying irrigation ; therefore the question of profits can 
only be generalised. 1 am prepared to discuss orally the 
conditions as they 'exist in the various districts of the 
Presidency. 

36. It can he put in evidence that the supply of water 
in existing wells has been considerably improved in years 
of drought by deepening and by boring in various parts of 
the Presidency. Tho Agricultural Department is, I believe, 
collecting detailed information. The evidence at I and 
clearly indicates that owners of .existing wells might be 
helped considerably if proper boring apparatus was made 
available.* in the various districts. • The rude boring 
apparatus now in use can only ho successfully employed 
whon the substrata are comparatively soft ana freo from 
layers of fine sharp sand. 

37. Reference has already been made in this note to the 
necessity of extra supplies of manure for any extended 
scheme of irrigation. The important question is : 11 Are 
such supplies procurable P'* It may be answered in the 
affirmative. Tnere is evidence at hand that when manure 
is urgently needed for irrigated crops supplies, which are 
ordinarily at hand and not generally used for dry crops, are 
eagerly in demand for irrigated crops. I can, from personal 


• knowledge, state that in every district where well irriga- 
tion is extensively practised that the dnng and urine of 
cattle, litter, leaves, tank mud and other useful organic 
matter, household waste and in some out- districts inght- 
soil, are collected with scrupulous care and are much 
better conserved than before there was extension of well* 
irrigation. ^ In the neighbourhood of some largo towns 
poudrette is freely used f *»r irrigated orops. It is dear 
where there is great demand, and cheap whore the demand 
is limited. ^ The extension of the important market garden 
cultivation in the neighbourhood of Surat has been depen- 
dent upon supplies of town manure, chiefly crudely made 
poudrette. The stnfP is still sold at a cheap rate because 
supplies are yet more than sufficient for requirements. 
The Bombay Agricultural Departmental experiments with 
sugarcane at Manjri near Poona have proved that certain 
edible cakes which can bo procured in large quantity at 
cheap rates give better results than the manure cakes in 
ordinary use. These manure cakes (castor and karanj 
cakes) are dear because largely in demand for irrigated 
crops. Tho cane cultivators have recognised tho Bpeoial 
value of the edible cakes reforred to, and aro now using 
thorn in the Poona district as manure for sugarcane. Thq 
practice of growing San (Crotolaria jimo’a) and other 
leguminous crops, as green manures, will beoomo more 
common as well-irrigation extends. Everywhere in the 
Presidency the system is already recognized as a very useful 
source of manure. 

I do not think that the cultivators of irrigated crops in 
the Presidency lequire to be taught anything regarding 
the value of rotation as a substitute to some oxtent for 
manure. Undor canal irrigation probably sugarcane and 
some other crops are taken too often in succession, but 
usually under well- irrigation a remarkablo knowledge of 
scientific rotation of crops is shown. 

88. I have found it convenient to give information 
regarding tho various questions put by tho Irrigation 
Commission in narrative form. I hope I am not out of 
order in doing so. 


Mr.J 
Mollisoit . 


1. Q. (The President .) — You have been 11 years in this 
Presidency, I understand P— Yes, I was first Superintendent 
of Perms and then Deputy Director of Agriculture in 
Bombay and .now hold a Government of Indi« post, 

2. Q. Are these farms your creation P— Tho Surat and 
Manjri farms are ; the Poona farm existed before I came 
to the country ; it has been extended a good deal since 
to carry on special experiments and special work. 

8. Q. You say in paragraph 5 of your note that tho 
initial cost in determining whether a well is likely to 
yield sweet or brackish water is small P— Yos, it is trifling 
m Gujcrat hut serious in the Deccan. In Gujerat you 
have to dig through comparatively soft soil before you get to 
the water-bearing stratum ; in the Deccan you would have 
to dig first through soft materials and afterwards through 
hard muram and trap reek, causing great expense. The 
actual stone or brickwork building is not so expensive in 
the Deccan as in Gujerat because the hard trap takes the 
place of actual building to some extent in Deccan wells. 
Sometimes a Deccan well is only built up in tho side on 
which the leather bag works. 

4. Q. Supposing an ordinary cultivator wishes to plaoe 
a well near his village, how does he set about finding 
whether the water is salt or sweet P— There would be no 
great risk in the Deccan, because salt water is rarely met 
with; in Gujerat there is grave risk in some tracts of 
getting brackish water ; he cannot make certain ; he must 
do the kaeheha work. 

5. Q. Do you recommend petting boring instruments in 
each district of a superior kind and a mechanic to work 
them for the sake of giving this information to the people P 
—I should like to test that nlan before it is applied exten- 
sively ; I should not like to ao it wholesale. 

6. Q. Natives have boring instruments of some sort P — 
Yes, but they are not applied to initial work, but in exist- 
ing wells to aeepen them and find a lower stratum of water. 

7. Q. There is no doubt that by the use of Norton's 
tubes one could find this out P — Yes, specially in Gujerat 
where it is easy to work in the soft alluvial soil and 
subsoil 


?• Q* have had a proposition that it would be a good 
thing to have at each of the district head-quarters boring 
apparatus which could be lent P— Yes, it would be a good 
thing. * 

n ?° U gft « v * n P ara £ r ' 4 Ph talking of the kaeheha 
wells, “ these wells were of course useless after ti e following 
monsoon " and again in paragraph 7 “it is not possible to 
dig tfacMa veils so successfully in blaok soil or mixed 
block soif tracts, because the wells after use for a short 
period have a tendency to fall in M P — Kachcha wells in 
alluvial soil lost until heavy monsoon rains loosen tho sides, 
then they have a tendency to fall in. Kachcha wells in 
bhatta soil on the banks of tho Nerbudda and Tapri are 
dug at a trifling cost; everv year ; tho depth to water is 
sometimes only 12 to 13 feet. The silt of flood water fills 
most of these wells up annually. 

10. Q. (Mr. Pthetson.) — Have you any tracts in which a 
kachcha well would last five or six years P — Yes, in parts of 
the Fancli Malmls and in the black soil parts of Ahmadabad ; 
also generally in tho Deccan kachcha wells would last for 
some years ; the cost of making them pakka would not 
be great, and, therefore, there would be no particular advan- 
tsge in leaving them kachcha for any length of time. 

11. Q. (The President.)— I r there any rice irrigation to 
speak of on wells P— Not much on wells alone* but there 
is the risk of a tank failing towards the end of the season 
and the owner of the crop would be glad to have a well at 
hand. 

12. Q. (Mr. Muir •Mackenzie.) — Do they use wells for 
rice P — Y< s, they do, only as an auxiliary to tank irrigation? 
if a tank fails rather than lose the crop, they would irrigate 
from wells. 

13. Q. (The President.) — Do you attach much import- 
ance to the extension of tank irrigation and the repair and 
mainten&noe of tanksP— Yes, a good d^al of importance, 
particularly if the tanks are small and if the people of each 
village control the distribution of water from their own 
tank ; I would consider an extension of smell tanks thus 
used much more important than the extension of large tank 
irrigation which could not be equally well controlled by 
Tillage communities. 
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y Vt J t 14* Q. Ptill the water loots longor in a big tank P— I have 
Moll iron. f66 . n ^ig tanks in the Deccan where the disadvantages oat* 
- * weigh tho advantage yon refer to. 

15. Q. Of course the size of the tanks mast depend upon 
the configuration of tho ground ?— -Quite so, not so much in 
Gujerat, because it is a comparatively level tracts In 
almost any position you could make a tank if you could got 
a little flow of water, because the depth of black soil is such 
that you could remove a foot of the surface soil without 
lowering the fertility. 

16. Q. I suppose you would count upon cultivating the 
bod of the tank when the water is off P— As a matter oi fact, 
this is not an uncommon practice in the Presidency. 

17- Q. You say in paragraph 11 u the deep alluvium of 
Kaira and Ahmadabad, particularly if sandy in character, 
needs water very frequently, and a single kos will not irri- 
gate more than 2 acres.” And again in paragraph 18 “ in 
the famine year it was possible to irrigate from a two-yfco* 
well threo crops on three different areas covering altogether 
10 or 12 acres of ground.” I suppose a double-^ well 
would do twice as much work as a single ono P — Yes, if 
tho land is near, each kos would, if the water lasts, irrigato 
6 acres between September and the following May. Three 
crops, each occupying 2 aores, would be taken in succession 
on different areas commanded by the same well. 

18. Q. Would that bo a hot working day and night P — 
Yes, but only towards the end of the season, but not 
necessarily between September and February. 

19. Q. Did the level of water in the wells sink much in 
tho famine P — In the famine year one season’s drought 
did not materially lower the depth of water in the oldor 
and better wells in the deep alluvial tract of Kaira and 
Ahmadabad and the Panch Mahals. 

29. Q. (Mr. Muir- Mackenzie.)— Do you say that from 
erspnal observation P — Yes, one year’s drought doos not 
iminish tho supply until tho following hot weathor in 
tho alluvial tract. In the black soil the supply did fail. 

21. Q. (The President .) — You say in paragraph 12 “the 
fodder produced from well- irrigated crops throughout North- 
ern Gujerat in 1899-1900 was the means of keeping alivo 
many of the cattle which survived the famine; what 
happened to the oattle where there was no well-irriga- 
tion P — They mostly died. We have in tho Bombay Presi- 
dency 4 million less cattle than there was in *1896-97; 
the traffic in hides in Gujerat and adjoining Native States 
in the famine year indicated that the chief losses which 
occurred tliat year occurred in those parts. Our census, 
which was takon in Juno, indicated that noarly 70 per 
cent, of tho Kaira, Ahmadabad and Panch Malials cattle 
died, and that is, I consider, an underestimate, probably 
before tho rains came moro cattle died. The change from 
dry fodder to green food at that particular season is so 
severe that it is the causo of mortality in any year and was 
probably tho oause of great mortality in tho famine year 
when the cattle were much reduced in condition. 

22. Q. You say in paragraph 14 “ throughout Broach 
excepting the alluvial belt along the Tapti and tho sandy 
belt along the coast the soil is deep black cotton soil. On 
such land rice beds have boon successfully formed and 
irrigated by village tanks and more could be formed. The 
soil is entirely unsuitable for tho cultivation of other crops 
Is the soil upon the alluvial tract suitable for irrigation P — 
It is well protected by irrigation from shallow wells now. 

23. Q. How wide is this belt P — Not a mile wide ; the 
Nerbudda belt is wider. 

24. Q. Would the alluvial traot on tho Nerbudda be 
helped by a canal P — It is very narrow. A canal would do 
no harm. I think a survey should be made. I am not very 
woll acquainted with tho whole traot. I should Bay the 
extent is such that it is not worth while to construct a canal 
specially for it. Tho alluvial belt on the Tapti is protected 
by kacheha wells which are dug every yoar, or on higher 
lands, by pakka wells. 

26. Q. Have you seen anything of tho pumps for raising 
water from rivers P— I know a little about them but not 
much* 

26. Q. Is this system coming into vogue here P— At 
Nausari, in Native State territory, a man intends to do a 
little in that way. 

27. Q. Do you believe In it P— Yes, if the soil is 
suitable. 

28. Q. Would it stand the expense P— Fuel is expensive; 
probably the cost would be found, after inquiry, to exceed 
well irrigi ition by bullooks, but I am speaking * without any 
definite knowledge, 


29. Q. I understand that you think on blaok soil rice 
can be irrigated with advantage P— Yea, by means of small 
tanks. 

30. Q. Could it be irrigated by a canal P — Not with ad- 
vantage in any part of Gujerat, because suoh irrigation 
would spoil more land than would be under rice. By leak- 
age from the canal, 1 should expect water-logging and salt 
efflorescence, and I also think that the people would not use 
canal watov so economically as well as tank water for rice. 

81. Q. The question is whether you can utilize tho 
water of those rivers or should you allow It to go to the 
seaP-I should be sorry to seo a large scheme tried in 
either Broach or Surat; I would* rather see the wafer 
wasted than used there ; I should expeot that a good doal 
of land would go out of cultivation and that a good deal of 
land would be spoiled. 

82. Q. Water-logging can bo remediod by drainage P — 
8 till you liave the extra expense of drping ; the chances are 
that open drains would want to ho cleared every year. They 
would be filled up with black soil. That has been our 
experience on tho 8urat farm. 

88. Q. Still it is just a matter of money with you P— I 
should no very sorry to see a canal carried where we have 
black soil, especially for rice cultivation ; pure blaok soil 
is absolutely unsuitable for any irrigated crop except rice. 
Deep black soil, as you find it generally in Gujerat and 
in practioallv the whole of Broach, holds when wet a largo 
quantity or water and the subsoils are of .clay-like 
character and therefore impervious to moisturo ; when you 
have that combination tho conditions ore such that no 
irrigated crop can be successfully grown exoept rice. 
There are in the Surat district restricted areas of soil 
which is not pure blaok. That portion of the Surat farm 
which is irrigated has soil of this class. Wo havo found that 
the value of the orops grown under well irrigation does not 
warrant tho expenditure incurred for deep wells, heavy 
dressings of manure and drainage. No ordinary cultivator 
would havo incurred the expense. 

84. Q. Our particular object is to inquire into the moans 
of protection against famine ; it is a serious responsibility 
to rejoot two largo rivors P — I can only say that according 
to my convinced belief canal irrigation for rice in the 
black soil parts of Gujerat will do no good- It will pro- 
bably do harm, and I should bo sorry to accept the risks. 
The case is entirely different in respect of the alluvial soils 
of Northern Gujerat and of Baroda territory. 

35. Q. Have you seen the irrigation in the Madras 
doltas P — No. 

(Mr. Eajaratna Mdlr.)— The soil there is not true 
black soil. 

86. Q. Do you know the Tapti district P— Yes. 

87. Q. What is the soil like P— The soil throughout 
Khandesh for 2 or 8 miles on eithor side of the Tapti is like 
that In Broach, then you get into uplands where the black 
cotton soil is 8 feet deep or less overlying muram. On 
the block soil along the Tapti it is only possible to grow 
rabi crops because the soil gets so sodden that no kharif 
crop will grow. In this riverside tract rabi dry orops of 
wheat, gram and linseed are taken in rotation. Khandoah 
is a khar\f district exoept in this .belt. 

88* Q. (The President .) — I understand that while down 
here in Broach and Surat there is a belt of alluvial soil which 
stands irrigation ; further up the river-side belt oonsists 
of deep black soil P— Yes. 

39. Q. Is it safe to irrigate on gorad land P— Yes, per- 
fectly safe. 

40. Q. Do you know anything of the proposed irri- 
gation works of the Sabarmati P — No. 

41. Q« Have you Boon the Hathmati P — No. 

42. Q. Nor the Khar! cuts P— No. 

43. Q. I have been puzzled how it is that in this country 
there is very little irrigation bestowed on cotton ; in Egypt 
it is a highly irrigated crop; why is that P— Egyptian 
cotton differs in variety from any indigenous Indian 
varloty ; that may be one reason. 

44. It is not impossible to irrigate cotton in this 
country P— If a man goes in for irrigation at all, he selects 
orops which will l pay better than cotton, such as garden 
crops. 

45. In Egypt you could not possibly grow cotton 
without a good deal of irrigation P — In Egypt you are 
dealing with alluvial soil ; in the Bombay Presidency the 
cotton soil is chiefly blaok soil which does not suit irriga- 
tion, 
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46. Q. In Egypt it is not tbat the crop won't stand it, 
but it cannot possibly do without it P — That oountry has 
very little rainfall ; Broach has a rainfall of over 40 inches ; 
I should say that the circumstances are such that you require 
irrigation in Egypt but not here, with the rainfall that is 
usually got. 

47. Q. Do tanks ever get brackish P — Not in my ex- 
perience, but I cannot speak positively. 

48. Q. You say in paragraph 17 “ the information given 
in the foregoing paragraphs in reference to the various 
districts of Gujerat indicates that considerable extension 
of irrigation is paraoticablc ; there are, howover, risks whioh 
must oe kept well in view.** To what do you specially 
allude P — To the risk of getting* salt water in tho wells, for 
instance. 

49. Q. Have you had any experience of the effects of 
drainage on water-logged land P— No, I should like to try 
the experiment. In one taiuka of Surat a good deal of 
land has gone out of cultivation owing to the effect of 
water-logging. In this water-logged area the crops are not 
so valuable and more risky to grow than those on drier 
land ; people have boon compelled to grow rabi crops 
instead or Jchartf, I don’t see any reason why, by 
drainage or other improvements, land that has got out of 
cultivation should not be successfully brought under 
cultivation again. 

60. Q. What is the taiuka you spoke of P— Olpad. 

61. Q. Can one buy artificial manure here and is it 
within the range of the cultivator b purse P — Oil-cakes and 
other indigenous manures can be bought. 

62. Q. Does it pay to buy them P — Yes, we have made 
experiments with sugar-cane which prove that certain edible 
cakes which aro not used as manure are moie effective than 
manure cakes in ordinary use and can be bought at 
cheaper market ratos. People do not generally know that 
these edible cakes aro valuable as manure. Oil cakes can 
easily be broken up into powder for use as manure under 
the mill stone which is used in every village for making 
mortar. 

63. Q. Do you believe that, generally, throughout tho 
country it would pay tho cultivators to use oil cakes and 
other indigenous concentrated manures P— Yes ; certainly 
for irrigated crops. 

64. Q. Aro oil-cakes manufactured largely P — Yes, in 
every village, tho oil is used as food ; tho cakes are used as 
food for milk and work cattle locally and aro ox ported also 
to towns. They con be stored for any ordinary length of 
time as cattle food. 

65. Q. There is no want of them in the country P — If 
there waa a largo extension of well irrigation, 1 have no 
doubt these cakes would got dearer, but we have also sa?i, the 
use of which as green manure could bo extended. 

66. Q. (Mr, Ibbetson)— You moan the yellow pea 
which we call sanai in Northern India P With us san is a 
mallow P — Yes, Mr. Fuller told me that tho cultivators 
in Central India object to grow this crop on account of 
caste prejudice, but there is nothing of this in the Bom- 
bay Residency. In various parts of the Presidency when 
tho need of manure arises the cultivators save up night- 
soil. 

67. Q. (Mr, Muir-Mackenzie) — Would it pay to use 
oil- cake manure on cotton crops P — No. 

68. Q. Cotton crops grow well after san P— Yes. 

69. The practice of using $an is not common P— No. 

60. Q. (The President,)- Taking all these things into 
account, what do you think would be the most judicious 
course for the Government to take to fortify the country 
against the had effects of another famine?— 1 would extend 
wells in every suitable position, provided it was certain that 
all the manure required would be available, that all tho 
bullock and manual labour necessary could be commanded, 
and that the men who owned these wells had sufficient 
capital on oredit to do full justice to the work. 

61. Q. These are important conditions ; I suppose it 
follows that well irrigation in any tract would never rise to 
20 per cent, of the tract P— If it rises to 10 per cent., I 
should be glad. 

62. Q. That is the best that can be offered P— In Gujerat 
on black soil the extension of small tanks for rice would be 
extremely important. I see that Mr. Mehta thought that 
they could not be extended in Broach because of the diffi- 
culty of labour. I think if the occasion arose that labour 
would be forthcoming. On the black soil which fringes the 
Xapti in Khandesh, where linseed, gram, etc., are grown, the 

Yd. IV. 


question has been solved, as many hill people from the 
Ghats corao down periodically in order to help in the 
reaping of tho crop. I should say that labouring people 
would bo attracted if the work existed. 

63. Q. (Mr, High am.) — Yon don’t think that the objec- 
tion to the extension or irrigation without manure would 
occur P— No, 1 think the manure will be available in reason- 
able amounts. 

64. Q, If canal irrigation is introduced on as large an 
area as 34,000 acres, will manure be available ; you are only 
speaking of woll irrigation P— Yes, I refer particularly to 
sufficiency of manure for well irrigation and by small tanks. 
This is the only description of irrigation I recommend for 
Gujerat. 

66. Q. The canal irrigation might run ahead of that 
supply of manure P — Yes, there are othor sorious drawbacks 
to that ; I anticipate the soil being spoiled by canal irriga- 
tion. 

66. Q. Not in all cases P — No, in the Mutha Canal irri- 
gated trad of tho Poona district manure in sufficient 
amount is available. The effect of canal irrigation has been 
that a good deal of tho land has already gone out of culti- 
vation on account of water -logging. To my knowledge 
the crops that aro producodin that part noware not nearly 
so good as they wore five years ago on account of the land 
being now surcharged with water. The soil is a medium 
black soil with muram . 

67. Q. Has not drainage been tried there P — No, there is 
no combination botweon the people who occupy the land ; 
one occupant cares littlo for the interests of another and 
the canal irrigation is doing a good deal of harm. 

68. Q. I suppose from your Poona experience ; you think 
canal irrigation should not bo contemplated in any part of 
Gujerat P — Not in any part of tho black soil of Gujerat. In 
the nlluvial soils it would be useful if the water is regularly 
distributed and if manure in sufficient quantity is available 
I would expect moro harm than good by making canals in 
tho black soil part of Ahmauabad. The wells become 
periodically salt in the talukas wost of Ahmadabad. If the 
proposed Sabarmati Canal passes through these parts salt 
efflorescence will increase. I have seen a good deal of land 
which has already gone out of cultivation on account of 
salt efflorescence in these parts. 

69. Q. (The President,) — It has never been drained P — 
No, I doubt if it would be possible to drain it. The country 
is very flat and very wet in the rains. 

70. Q. (Mr, Higham.)— In regard to Broach district 
which is, I think, all strong black soil, do you consider that 
rice cultivation in these parts where they have tanks is 
more profitable than growing cotton and juari P — No doubt 
it is, but then the oxponscs are more than on dry crops. 

71. Q . The profits of cultivators on rice would not be 
greater than growing cotton and juari P — They would, I 
think, bo usually greator ; the rice crop would he safer 
provided it got, late in tho season, two or three waterings 
in a year of avorage rainfall. 

72. Q. I understand on the whole there is greater ohance 
of the cotton crop failing than there is of rice, if you have 
proper tanks P— Vos, certainly. 

73. Q. The tanks make it moro secure P— Yes ; in Broach 
and Surat whero there is generally too much rain for cotton. 

74. Q, But not otherwise more profitable to the cultiva- 
tor P— A good crop of rico irrigated from a tank properly 
manured is worth Rs. 80 to 11s. 100 per acre ; an average 
crop of cotton is not worth more than Kb. 25 to Rs. 30. 

76. Q. Do you think Government would he justified in 
making tanks or in helping in their construction in tho 
distriot*of Broach P — Yes, provided they are small and 
providod each village controls its own tankB and each com- 
munity is made responsible for repairs and clearing as 
required. 

76. Q. If moro than one village controlled a tank what 
do you fearP — Two villages might perhaps pull well 
together. 

77* Q • And in the case of a large tank P — I want to see 
the people hang together in such a manner that they 
would absolutely control the water, and that every owner 
of a rice bed gets a fair share of it. 

78. Q. There is not much scope for extending tanks in 
Broach because the country is so flat P — Still you can im- 
prove tho position by digging out your rice beds ; the depth 
of the soil in Broach is suoh that you can afford to dig a 
foot or two and impound rain water ; I should say there is 
very great scope for tbat in Broach. 
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-Mir* I. 79. Q. Would fodder be benefited by irrigation P— Not in 
Motlieon. ordinary years. In a famine year when fodder is required 
— the cultivator who grows garden crops under a well changes 
bin practice and grows fodder crops instead, because it pays 
him to do so. 

80. Q Ordinarily the cattle here are fed on grass 
fodder P— Yes, also on karbi, straw of all cereals and 
bhusa of pulses ; there is a large growth of grass in the 
Th&na forests, the Dhangs of 8urat and in the forests of 
the Tapti Valley, but much of it is so inferior in quality 
that it does not pay to transport it any distance. 

81. Q. Where is the good grass sent toP— In Northern 
Qujerat there are very large areas which produce excellent 
grass. This grass now, to a large extont, goes to waste 
because the herds of cattle which grazed these lands are 
dead and no particular transportation takos place. A small 
quantity of the grass is taken to Bombay. A great deal 
more transportation could be done. 

82. Q. There are ample waste lands for the growth of 
fodder P— Yes, ample in North orn Gujerat. 

83. Q. It is not necessary to increase the areaP — No. 

84. Q. What is the amount of fodder that you require to 
give a pair of bullocks for six months P— ■ A full grown 
bullock would oat in the course of tho day 16 pounds of grass. 
On that grass alone lie would not survivo on account of its 
innutritions nature; there should be an addition of 1J to 2 
pounds of oil-cake ; that would be tho amount for a full- 
sized Gujerati bullock. 

85. Q. That is for a Gujerati bullock ; I suppose a 
smaller bullock would not eat so much P— No. 

86. Q. What would he the cost of storing the gross, 
do you suppose, locally P — On tho Charodi Farm west of 
Ahmadohad where wo have 600 head of cattle we put up 
in the year after tho famine sufficient to make it certain 
that thero would bo about a full year's supply always in 
hand; that cost us at ordinary rates Re. i for 1,300 
bundles of cut grass collected in one heap ; 1,300 bundles 
are practically equivalent to 1,000 pounds of grass ; cutting, 
tying and stacking oost us Re. 1. I got two hand 
presses from tho Forest Department, so that we could press 
this grass into compact bales. I also got wires which had 
been previously used. The baling oost about lie. 1 per 
thousand pounds, so that the total coBt came to Rs. 2 per 
thousand pounds. It would be impossible to keep baled 
grass safely through the ordinary rainfall unless it was 
protected by corrugated iron shoots. We put up two big 
Dutoh bams using railway rails for supports and corrugated 
iron for roof. In that way it was vory easy to stow away 
sufficient supply for tho cattle on tho farm. If it pays to 
do tlmt on a small scale, it would pay to do it on a large 
scale. I advocate storage on a large Beale in the western 
talukas of Ahuiadabad. Labour is cheap, and if the* stuff is 
kept until the following rains, it could be sold at a profit if 
tho rains are favourable. 


87. ft. What is the supply at this farm ; have you a 
supply for 12 months ? — ‘There is more tlian a six montW 
supply. 

88. Q. Do the people show any disposition to preserve 
fodder in that way P— No, I have not seen anything of the 
kind among ordinary agriculturists ; they trust to tho 
average outturn from arable lands being sufficient. 

89. ft. You say this grass goes to waste in Northern 
Gujerat; is there any market for it P— Yes, a certain 
amount, but the stuff is so bulky that oven in pressed bales 
it pays the railway better to carry more concentrated stuff. 

90. Q. Would it pay to send it to Bombay P— Grass is 
sold in Bombay at from Rs. 10 to Its. 11 per thousand 
pounds and that is inferior to what is produced in Gpjerat. 

(MV. Ibbetson .) — Before commencing my examination, 
I should like, as one of the Revenue Members of this 
Commission, to thank you, Mr. Mollison, for your valu- 
able paper ; it is, 1 think, ono of the most interesting and 

* informing papers which has yet been laid before us. 

91. Q. I see you are evidently strongly in favour of 
small tanks as opposed to large tanks ; what is your objec- 
tion to large tanks P— The water is not so well controlled as 
it is in small tanka ; there is also the risk of salt efflorescence 
and the risk of land going out of cultivation on account of 
being water-logged. 

92. ft. Would that apply to all soils P — It would not 
apply to soils that absorb water easily ; it would not apply 
to alluvial soils as much as to black soil. 

99. ft. In alluvial soils would you prefer small tanks P — 
Yes, if you could get as much irrigation altogether from 

* the small tanks as from a certain number of large tanks. 


94. Q. The evidence laid before ub goes to show that 
large tanks are superior to small, being more efficient and 
more certain of a water-supply, and I think that in somo 
ways the water is even more undor control on large tanks. 
Do you think that, if sluices are provided for the distribu- 
tion of water, tho people would be able to distribute the 
water by means of small tanks with less injury to their 
own land P —Yes, I think so. I can call to mind one parti* 
cular tank in the Dharwar district where much damage 
was done by water-logging. 

96. Q. On a canal in Northern India that I know very 
well, exactly the same thing happened ; water was given 
profusely, and we had thousands of acres thrown out of 
cultivation by water-logging and salt efflorescence. Of late 
years tho cagal authorities have restricted the supply of 
water of each village by giving them pipes of dimensions 
so calculated as to givo just enough water tor the land thoy 
have to irrigate ; that restriction, combined with drainage 
and the realignment of the canal, has removed the evil of 
water-logging entirely and is gradually removing the 
efflorescence. Do you think among these people in Poona 
a similar restriction of water could be effected P — I should 
like to roc it tried ; there is great room for improvement 
in tho distribution of water. 

96. ft. I understand your fear is that the people would 
not distribute the water fairly P— Ye« ; and another diffi- 
culty is that the supply in any canal that I know of in the 
Deccan is not peronnial ; it there are insufficient October 
rains, tho chances are that water will fail when it is most 
wanted ; if you put on the restriction that you name, it 
might be that the fields near the canal would get a full 
supply and others probably would not. 

97. Q. Would not tho effect of restricting tho supply 
materially be to increaso tho amount of water ; that is, to 
economise tho water and so render the supply less liable to 
fail P — There is no doubt that a great deal of water goes 
to waste now owing to the intermittent system on which 
it is given and the beggar-my-neigkbour system on which 
it is taken. 

98. Q. If you restricted the supply and made them 
economise the water, would It not last longer P — If you were 
dealing with a village community that might answer ; but 
in the case I refer to the land has gone out of the hands of 
the community into tho hands of speculators and contractors 
in Poona ; these men sub-let it to others ; it is very 
difficult to make the cultivators co-operate in the same way 
as in an ordinary villago community. 

99. Q. Setting aside tho contractors for the moment, you 
seem to have doubts whether you can get the people to dis- 
tribute their water fairly. If you anticipate that difficulty, 
on what grounds do you Advocate small tanks P — Because 
you are dealing with one village. Each man would take 
good care to got a fair share ; if the same thing could be 
done with the restricted supply of a canal, you would liave 
the same result as with one tank. 

100. ft. You think if the restricted supply were given to 
each villago separately, there would be no difficulty? — 
None. 

101. Q. My fear is that precisely the same difficulties 
that you think would arise in the case of large tanks would 
oegur in the case of small tanks P— I don't think so. 

102. ft. (Mr. Muir -Mackenzie.) — Are not tho condi- 
tions of roona somewhat peculiar P— Yes, no doubt. 

103. Q. (Mr. Ibbetson .) — What you say applies only to 
Poona P — Yes. 

10L Q. It would not apply to, say, a canal near 
Ahmadabad P — No. 

106. Q. I don't quite understand your point about irri- 
gation in black soil ; true black soil, you say, cannot be 
irrigated, except for rice. You Baid you had also tried a 
mixed soil unsuccessfully at your farm P— There is a descrip- 
tion of black soil in the Surat district known as Kali Besar 
that can be irrigated with advantage. It has a porous sub- 
soil. On the Government farm we went to very great 
expense for wells, manure, drainage; the lighter soil is 
better suited to garden cultivation. 

106. Q. Is there a description of black soil that can be 
irrigated with profit P — Yes, in Surat ; it is not pure black 
soil ; it is a light back soil and has a porous layer under- 
neath ; that combination is suitable for irrigation. 

107. Q. {Mr, Muir- Mackenzie.) — On the farrh you have 
had certain crops whioh have done very -well P— At the same 
time we have gone to verv great expense as regards manure 
and in the construction of wells. 

108. Q. (Mr. Ibbetson .')— To return to this lighter black 
soil which is suitable for irrigation and exists in Surat, k 
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that found in other parts of Gujerat? — If you exclude the 
risk of salt, you will find ft in the black soil cotton and 
wheat district of Northern Gujcrat ; it also exists in the 
Deccan and Kathiawar. Provided the soil is thick enough, 
it is suited for tank irrigation from which there is not the 
same danger of salt as in well irrigation. 

109. Q. Where that soil exists in Gujerat there is danger 
of salt P-— Yes. 

110. Q. Is the area under it considerable? — Yes, vory 
considerable. 


111. Q. Salt would tender well irrigation risky P— Yes. 

119. Q. Now, returning to the -subject of the extension 
of well irrigation, you say you would be very lucky if you 
got 10 per cent, of tne tract irrigated by wells P— Yes. 

113. Q. Do you mean 10 per cent, of the whole district 
or of tho area suitable for well irrigation P— Probably 90 per 
cent, of tho Deccan is unsuitable for well irrigation ; 10 per 
cent, in a district like Kaira, where tho whole tract is suit- 
able for well irrigation, would not be too low. 

114. Q. Supposing that in Gujerat as a wholo you had 
wells wherever it was advantageous to have them ; what 
portion of Gujerat do you think would be irrigated P — I 
should not like to commit myself. 

115. Q. Certainly much less than one-tenthP — Yes, 
except Kaira. 

116. Q. In Kaira what would bo the maximum that you 
could irrigate from wells P— I doubt if you could go beyond 
10 per cent, on account of the deficiency of the manure. 

117. Q. You could not. have, say, 65 per cent, as in the 
Punjab P — No, count must be taken of the cost of raising 
water from deep wells and the neod for heavy dressing of 
manure to make the crops really good and really profitable. 


118. Q. To take another proposition. Take the kachcha 
wells that were made in the famine ; you say that pakka 
wells might bo made in place of each of them ; suppose 
Government could make these wells pakka by a stroke of 
tho pen, could they at onoe be used to advantage P Is the 
manure and labour sufficient P — I should not like to do it 
in one year. I should like to proceed gradually tho 
manure and labour would be provided gradually as required. 

119. Q. Tho number of wells is steadily increasing in 
Gujerat year by year ; are they not P—1 have not the figuros, 
but should imagine there is no doubt of it. 

120. Q. Do you think the increase in tho number of wells 
is about as great as the increase in manure and of labour 
would allow of being worked profitably? — -No, the increase 
might bo much quicker, but of course there is a limit. 

121. Q. Do you think there might be a further inereaso 
without out-running the supply of manure and of labour?— 


Yes. 

122. Q. Do you think Government should build wells P— 
No, it would be bettor if the cultivators could be got to do 
it, making it absolutely certain, that if he means to borrow 
from Government he will get tho whole of the money 
required. 

123. Q. Tho best thing would be to give cultivators all 
the facilities possible for borrowing P— Yes. 

124. Q. Can you suggest anything more P— I think it 
would help materially, if a cultivator constructed a well (it 
docs not matter whether he borrowed tho money or builds 
it out of his own funds), if a premium were put on each 
acre that Ib brought under cultivation in the first year, say 
from October to March, provided that the water got was 
sweet and therefore suitable for good grams. 

126. Q. What sort of premium P— I should not hesitate 
to say Re. 25 per acre for tho first year ; that would bo about 
Rs. 200 for a well. 

126. Q. The well would cost about Bs. 1,000 or 1,600 P 


Yes. 

127. Q. Would not that Ks. 200 be thrown away in the 
case of a man who was going to make a well iu any case P — 
No ho would do more justice to his land and give it more 
manure, and therefore get good profitable crops at once. 

128 O About small tanks, take the oaso of the repairs 
that have to bo done annually; I have asked many 
witness^ who know the people well, whether they have 
anv hope of getting the people to do these repairs, ^ and the 
opmioThw 8 been overwhelming that practically it is hope- 
less P --Why P 

129 Q. Want of combination has been mentioned as one 
of the* reasons P— It could be done more economically by the 
people. 


130. Q. I agree that it is the best thing if it is possible 
but witnesses tell me it is notP— I dosTt agree with that. 
I think the repairs should bo done by the people. They 
should be compelled to do them. At the same time there is 
some risk in rleaiing out a tank annually; it would hold 
less water. 

131. Q. Why should Government go to the expense of 
repairing these small tanks. Half a dozen men would do 
the work lor themselves P— They have no money; besides 
they have to pay enlionoed land revenuo, etc. 

132. Q. As regards the proposal to store bay, bow long 
would it keep if stored P— An indefinite period if properly 
baled and protected. 

133. Q. You say that tho market price of hay is never 
less than Rs. 10 to lii. 11 per thousand pounds in Bombay? 
—Yes. 

134. Q. What would it cost to send it to Bombay P— I 
believe as regards the Tramway Company that after pay 
ing all expenses of baling, etc., in an ordinary year (and 
they pay for right of cutting grass a good deal more than 
the Government assessment), it costs them somewhere 
between Its. 8 and Ks. 9 per thousand pounds landed in 
Bombay ; that amount includes everything ; that was my 
information throe or four years ago. 

135. Q. You say in paragraph 12 “ in the famine year 
(1899-19UO), although the general area under irrigation iu 
the Piesidency declined, the well-irrigated area increased by 
abont 100,000 acres.” That was bocaose of the kaoheha 
wells that were added P— Yes. 

136. Q. To what extent is that land manured P— The 
manured area in Kaira and Ahmadabad is about 76,000 
acrcB. 

187. Q At what season of the year is the manure 
applied P— You say the manure was to spare from dry 
cultivation owing to tho failure of the rains P— In Gujerat 
manure is not put into the soil until after the first fall of 
rain. Tank mud is spread on the surface before the rain, 
but not farm manure. 

138. Q. (Mr. Eajaratna Mdlr.)— You referred to the 
difliculty of procuring manure P — I bolieve I stated that 
tl» ere are possibilities of procuring considerable quantities of 
manure for any extension of irrigation. 

139. Q. What are the possibilities P — In certain well- 
irrigated tracts in the Deccan the necessity for more 
manure has become evident to the people themselves, and 
they save no materials which formerly were not need, such 
as night-soil, household waste, litter and even cattle urine ; 
there are besides other sources of manure that have not yet 
been fully exploited, such as oil -oak os end green manure. 

140. Q. Do you think the rayats will be able to solve 
those difficulties?— Yes. In Poona we began to use 
manures other than the ordinary. For instance, wo used 
cotton seed as manure for sugar-cane, and the effects were 
suoh as to justiiy the belief that it would pay the ordinary 
cultivator to use it ; wo also used certain eaible cakes that 
can be obtained at cheaper rates than castor and kamqj ; 
these edible oil-cakes can in some Deccan distriots be 
bought at 70 lbs. per rupee ; they aro richer in nitrogen, etc., 
than those usually used ; they are not so dear, weight for 
weight, as the ordinary manure cakes and are more valuable 
as manure ; show the people experimentally that these edible 
cakes are useful and they will use them. We showed 
their effect in tho district, and the result is that many 
cultivators uso edible cake who formerly used ordinary 
cake. 

141. Q. Are leaves of trees used as manure here P— No, 
except in the Kanara district; but tan is sometime* 
ploughed’ in before planting sugar-cane and other garden 
crops. (Guvar, a pulse) is similarly used extensively in 
Gujerat. 

142. Q. Have leaves been tried in the farms P~ No. 

143. Q. Have you seen the new reservoir constructed at 
Broach during the famine P— No. 

144. Q. There is a large extent of land lying fallow in 
this Presidency in every district ; is that reserved for 
crazing purposes P— Yes, in parts of Broach and Surat 
ordinary dry stop black soil often lies waste for several 
years and grows grass, When broken up and cleaned, the 
crops of cotton and juar grown subsequently are uncom- 
monly good for several years. 

146 Q. (Mr. Afuir-Mackenzie t )-~ln regard to fallow 
we find that iu the Surat district the area cropped le about 
180,000 acres and the fallow land measures about 270000 
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* r j eot es. In ordinary years is the latter not more than you 

Molliion . won ^ expect P — What are the figures for Broach P 

i— (Mr. Ib bet son.) — The cropped area of Broach is 661,000 

and fallow 90,000 acres. 

Witness. — I should expect the real fallow area to be more 
in Broach than in the Surat district. Grass lands are pro- 
bably included in both districts, but the area of grass waste 
in Surat (which is not necessarily unprofitable) is greator 
than in Broaoh. A very common practice in the Broach 
district is to leave certain land fallow. These lands are 
fallowed and cleaned in a very thorough way and an 
increased crop of cotton in the following year is obtained. 

146. Q. (Mr. Muir- Mackenzie.) — In Ahmadabad they 
havo checked the figures : 1,178,000 cropped area and 
4,04,000 fallow P— I have no doubt that the fallow area 
includes a good deal of grass laud in Ahmadabad. 

147. Q. You mean land kept by occupant in his holding 
under grass P —Yes, but not necessarily unprofitable. 

148. Q. In Broach district we have heard of cotton and 
rice being grown together P— Yes. 

149. Q. Are you familiar with this mixed crop P — It is a 

P ractice common in Broach to grow cotton end rice mixed. 

t is done simply as a safeguard m ordinary years. ^ If the 
rainfall is moderate, cotton thrives; if the rain is very 
heavy, there will be a good crop of rice. The rice is grown 
mixed in tho rows of cotton or in an intermediate row by 
itself. 

160. Q. If canal irrigation were applied within tho cotton 
area for rice, would a profitable crop or rice be grown P— No, 
the rice grown with cotton is a special variety which suits 
tho ordinary dry crop system of cultivation. With canal 
irrigation rice beds would bo necessary and a variety, suit- 
able* for transplantation and regular irrigation, would be 
grown. 

151. Q. You alludo in paragraph 6 of your noto to consi- 
derable scope for extension of irrigation by wells in tho 
alluvial plains of Gujerat. For what crops do people take 
water P— For garden crops in ordinary years ; for fodder, 
juari and food- grain cropB in a year oi scarcity. 

162. Q. They would not in ordinary years take water 
for ordinary food crops P — No. 

163. Q. Would the difference in yield not be sufficient 
to pay P — It might pay oxpenBOs, but cost of irrigation is 
very high and the garden crops pay best. 

164. Q. In a district near the sea, where the cost of carri- 
age would not be considerable, would imported manure be 
of any use to oxtend the manurial supply P— No, on account 
of the cost compared with available indigenous supplies. 

166. Q. When the indigenous supply becomes dearer P— 
The occasion has not arisen. 


166. Q. Mauritius uses large imports of guano, etc., for 
sugarcane P— Yes, on account of the scarcity of the indi- 
genous supply. We arc in a different position in Bombay. 
We export bones and oil-cakes. The latter especially would 
be kept in the country if there was any particular need of 
manure for extension of irrigated crops. 

167. Q. Do you think with the available supplies of 
manure the best crops are grown P-— In India in the best 
sugarcane districts the value of the crops thus produced 
probably exceeds that of the best crops in Mauritius. We 
have in the Poona distriot timo after time produced crops, 
yielding 12,000 lbs. of gur per acre, sometimes worth 
Ks. 1,000 per aore. In some districts well-irrigated garden 
crops are often worth Rs. 400 to 600 per acre. These figures 
indicate that with available supplies of manure, soil and 
water can he turned to the very best advantage. 

168. Q. If the supplies of indigenous manures become 
insufficient and get dear, would the grower of cane and 
garden crops use imported manures P—1 supposo so, but at 
present I see no need of importing any description of ma- 
nure. 


169. Q. You Lave grown sugarcane, have you not, with 
imported manure, on the experimental farms P— N o. 

160. Q. Not nitrate of soda P— The crude nitre used is 
a product of the country. 

161. Q. Don’t you think it advisable to make an experi- 
ment?— 1 do not see that any practical good would follow. 

102 . Q. Possibly not in this Presidency, but in other 
parts of India P —Nowhere m India would imported manures 
be useful for ordinary agricultural crops at present at the 
rates at which they can be imported, and I do not expect 
that they ever will. 


163. Q. 1 understood the Honourable Mr. Lely to say 
that the results from kaehcha wells wero very disappoint- 
ingP— That is not my opinion. In the Kaira districts 
especially I saw numerous kaehcha wolls which gave surpris- 
ingly good results. 

]64. Q. The results were not different in different 
tracts P—1 did not travel extensively through the districts 
of Northern Gujerat in the famine year, but in the parts 1 
saw the results wero good. 

166. Q. In the tracts that you saw there was no differ- 
ence P— No. It would, however, be easier in a distriot closed 
in by fenoos like Kaira for local officers to find out differ- 
ences of this sort. I can only hay that 1 saw numerous 
kaehcha wells and the results were surprisingly good. 

166. Q. I understand .from Mr. Logan, Collector of 
Broach, that a considerable number of kaehcha wells dug 
in the famine were not used this year f —Kaehcha wells in 
the black cotton soil of Broaoh go out of use in a year, 
because they fall in. 1 saw kaehcha wells in tho bed of the 
Norbudda in the famine year irrigating juari . in ordinary 
years the chiof crops grown under them is tobacco. These 
Norbudda kaehcha wells are dug every year. 

167. Q. (Mr. Ibbetson.) — I understand kaehcha wells 
nevor last beyond the next monBoonP— Kaehcha wells in 
alluvial soil fall in partially at least after the first monsoon 
rain. A kaehcha well in the Deocan with trap-rock below 
may last for years.* It is advisable, however, that.it should 
bo made pakka. In the alluvial soil of Gujorat the labour 
expended on a kaehcha well is generally lost if the occupant 
intends afterwards to make a pakka well. The diameter 
required for a pakka well is necessarily greator, and it 
would be better to excavate for a pakka well in a place 
near tho kaehcha well than to extend the diameter of the 
kaehcha well. The labour in digging a kaehcha well in 
tho Doccan is not lost because the substrata are haid 
and rocky. 

168. Q. (Mr. Muir-Mackenzie.)— Have the kaehcha 
wells of tho Doccan, which wero dug in the famine, been 
kept in use P — I have seen kaehcha wolls dry in tho Doccan 
and therefore not used ; but if kaehcha wells contained 
sweet water and the soil commanded was* suitable for 
irrigation, I would bo surprised if during recent years 
they wore not fully used. 

169. Q. It would not be advisable to give monoy for 
constructing wells to cultivators who wero not enterpris- 
ing P— No. 

170. Q. Therefore it would not do very much good to 
givo much money to the backward people in the Pancli 
Mahals P — No. 

171. Q. In paragraph 8 you observe that rainfall is 
usually insufficient for nee. Would you say that it fails as 
often as two 3 ears out of five P— My experience is that it 
has certainly done so more frequently than that in the last 
five years in parts of Gujerat, especially Ahmadabad, 

172. Q. You say tho assessment is a fairly high ono. 
How do you accopnl for tho people being able to pay it in 
spite of its being high P— The seasons during the last five 
years were very unusual. 

173. Q. In ordinary seasons it would fail in two years out 
of five P— In those parts of Northern Gujerat where rice is 
grown and the average rainfall is light, and there is no par- 
ticular protection from tanks or other source of irrigation 
there is certainly a very poor crop or almost total failure of 
rice two years out of five. 

174. Q. How do you account for their being able to pay 
assessment P —1 do not think there is any great difference 
of assessment between rioe fields and dry crop lands in the 
particular areas 1 refer to. Dry crops during recent years 
have been grown in some rice beds and many rioe beds lie 
now wasto. The occupants could not possibly have paid 
assessment out of profits on those rice lands during tho last 
three years. 

175. Q. I understand you to say that there are plenty 
of sites likely to he available for small tanks P — Yes. 

176. Q. From what have you derived that impression P— 
From my general knowledge of tho country. 

177. Q. Do you know this part of the country P— 
Perhaps not as well as the Deecan. 

1 ^8. Q. Supposing you havo small tanks, how would you 
proceed P— By digging rioe beds underneath the tanks. 

179. Q. By digging out rice beds underneath the tanks 
you would facilitate irrigation by flow, but you would not 
store the whole drainage from the catchment P— No j if you 
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mako the bank too high von will swamp as much land above 
it as you will irrigate below it. 

180. Q. Now what would be the effect of this additional 
supply P— The small tanks would give people the surety of 
two or three waterings in addition to the ordinary rainfall, 
and therefore instead of having a very middling precarious 
orop they would have a good one. 

181. Q. How would you ascertain the sites of tho 
tanks ?— Why not undertake surveys. 

182. Q. You would like to see surveys undertaken P — 
Most decidedly as regards tanks. 

188. Q. Can many more new sites be found P— Yes ; and 
if you put the matter in the hand of a practical limn, ho 
could complete his survey probably in one season. 

184. Q. Would you prefer to extend and improve the 
existing tanks P —There is room for olearing a great many 
of them out certainly. 

185. Q. And enlarging them P— I think that a survey 
should firot be undertaken. It is very difficult to give an 
opinion on a broad question of this sort. 

186. Q. Do you* think it would be a good thing to 
encourage the digging of rice beds in black soil by granting 
takavi P— Yes, because with manure, labour and a good 
position, a very good crop could bo grown. 

187. Q. Do ybu think it would be a safeguard against 
the ordinary fluctuations of rainfall P — Yes, 1 think so. I 
think that it would be safor than the cotton crop. 

188. Q. Have you seen tho llansot reclamation scheme P 
— No. 

189. Q. They throw a low bund round a large area of 
land ; the object is to allow the rain water to sweeten the 
land P — The same practice is followed on tidal creek land 
further down the coast to exclude sea water. If the sea 
water at high tidos is excluded, the embanked land is gradu- 
ally sweetened by the rain. 

190. Q. We have been told that brackish water is very 
often usefully used for barley P— And also for wheat. 

191. Q. The brackish water grows better crops of barley 
than are grown by sweetwater P — Yes, probably. 

192. Q. That crop can stand brackish wator P— Slight 
brackishness does not hurt wheat or barley, hut really 
brackish wator is specially useful for tobacco only. 

193. Q. A number of questions have been asked as to 
the number of crops and the number of acres irrigated by 
a single kos. Do you think that a single kos would irri- 
gate six acres P— Yes, if tho figuro applied to successive crops 
taken in the irrigating season and the water lasts through- 
out the season. Three crops can be grown in succession on 
different areas in the alluvial soil of Gujerat ; ono kos will 
irrigato a greater urea of mixed black soil than of gorad . 

194. Q. Do you think famine labour could be employed 
to advantage in digging kachcha wells P— I would rather 
give an advance of R a. 25 or Rs, 30 and let the cultivator 
do the work himself. 

195. Q. Do you not think a good many famine labourers 
could bo employed at this sort of work P— Yes, probably, but 
not profitably to the cultivator, because they would not do 
the work in tho particular way he wants it done. If done 
by himsolf he would arrange the excavated earth to level his 
field, to make the slope, and generally to prepare the field 
for irrigation. He would, moreover, dig the well in the 
position ne knows instinctively would be best for his land, 
and tho people ho would employ, his relatives and ordinary 
servants, would be kept oil relief works for the time being. 

196. Q. Do you think wells constructed by famine labour 
would be used P — If the occupants of the land dug the wells 

* themselves they would be more likely to be used. 

197* Q. With reference to the extension of irrigation 
by kachcha wells in Ahmadabad and Kalra in the famine 
year, do you think Government would be well advised to 
mako all these kachcha wells into pakka wells P— Yes, 
gradually, if the occupants cannot be induced to construct 
the pakka wells themselves. 

198. Q. {Mr. Ibbetson.) — If the occupants cannot be 
induced P— The Government should undertake tho cons- 
truction, but the people themselves can do the work cheaper. 

199. Q. (Afir. Muir -Mackenzie.) — Do you think it 
would be satisfactory for Government to construct wells P — 

I should rather see the occupants doing such work them- 
selves. 

200. Q. Supposing the work of constructing the wells is 
not proceeding with sufficient rapidity, then yon would have 


tho Government stop in P — I would prefer to try all possible 
means to oncourago the people to do the work themselves. 

201. Q. Such wells would he uncommonly useful in 
ordi nary seasons P — Y es . 

202. Q. There would be considerable extension of irri- 
gated crops — Yes. 

203. Q. You say there was no scarcity of manure for well 
irrigated crops in the famine year in Gujorat. Had not 
there been a considerable dry crop area sown and tho usual 
application of manure to that area P — Khar\f areaB were 
sown and manured, but there is also, no doubt, that the 
irrigated patches got a full supply of manure. 

204. Q. Moro than usual P — Yes, because more was 
available. 

205. Q. You have not seen much of wator-logged 
areas P— No, except in the central part of 01 pad. 

206. Q. Could these wator-loggod areas bo made suitable 
for rice by drawing flood water into tanks and growing rice 
under these tanks P— Your suggestion is, 1 think, a very good 
one, and I should like to soe the experiment thoroughly 
tried. 

207. Q. In paragraph 15 of your note you refer to the 
land being brought under well irrigation since the Revision 
Survey in the Khed TalukaP — Yes, 1 saw a number of new 
wells being constructed and uBcd soon after Rovision Survey 
which was made 10 years ago. 

208. Q. Why have they used tho wells since tho Rovision 
Survey and not before P — They were afraid of enhancement 
of assessment, especially as regards the woll-irrigated areas. 

209. Q. They did not know that no enhancement was 
proposed P - I do not think they did ; at any rate they appa- 
rently adopted the safe course of waiting in order to soe 
what would happen. 

210. Q. Do not think that they understand it now P— I 
think they do to somo extent. 

211. Q. Would you prefer permanent exemption of 
enhancement of assessment on wells or exemption for a term 
of, say, forty years P — 1 would prefer permanent exemption 
in a district well provided with railway and good market 
communications and where rates are now high. 

212. Q. Do you think the cultivator, who was offered 
exemption for forty years, would be deterred from digging 
a well by foar of subsequent enhancement? — No, I do not 
think so. 1 think he would have a good deal of scope to 
recoup himself and repay any debt he has incurred. 

213. Q. You say that the removal of a foot or so per- 
manently from the deep soil of Broach improves the position 
for rice beds and does not lower tho fertility of the land. 
I have been told by the people that tho washing away of 
surface soil by drains spoils the ereded areas P — That is 
quito likely. The weathering effect of sun on the black 
soil in tho hot weather prepares a favourable seed bed. 
The drains wash away this favourable seed bed with the 
first fall of rains. Of course the raw soil then exposed is 
not a favourable seed bed. I propose the removal of sur- 
face soil for rice beds once for all and the favourable 
weathering action goes on annually afterwards. 

214. Q. You say there are various reasons why well 
irrigation cannot be indiscriminately extended ; and that it 
must, bo restricted to certain areas where suitable subsoil 
conditions exist. Would you take no steps to ascertain 
that beforehand P I would have a survey and put tho 
work in the hands of a practical man who would do a good 
deal by eye inspection P 

215. Q. Would you like to see the data collected by the 
Survey Department, especially on points of level and as 
regards tho quality of the water to be made use of P — Such 
data will help tho Surveyor materially. 

2J6. Q. How soon would you begin in a famine year to 
advance takavi for kachcha wells P— In September or Octo- 
ber. 

217. Q. Tho second-half of September P — Yes. 

218. Q. Do you know anything of the experiments con- 
ducted by Mr. Tata of Bombay in rogard to boring in his 
Navsari landP — No, I don’t, but 1 do know that borings in 
several wells in the Surat district resulted in tapping water 
at a lower level and that the water thus got rose in tho wells 
and increased the supply very considerably. 

219. Q, Is it necessary to have expensive tools for that 
purpose \ would the country-made tools not do P — That is a 
question for an Engineer to answer. 


Mr.J. 
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M T 220. Q. What happened in the boring triala which 
Mir* recently wore triod at the Surat Farm with country-made 
Ja olluo n. p__j n on0 well the reaulta wore very satisfactory ; in 

i ”“™ another smaller well the trial was unsuccessful. A layer of 
sand was mot with, and it was found impossible to screw 
the borer through this sand. With bettor apparatus the 
trial would probably have been successful. I do not know 
whether better apparatus could locally be mado or not. 

221. Q. You had a considerable amount of success with 
your imperfect apparatus P— Yes, certainly. 

222. Q. Do you think it is possible to educate people in 
the storage of manure particularly in the conserving of 
urine P—'ihey do not know much about it now ; but ii the 
necessity arose for manuring an irrigated crop, the neoes- 
sary amount of manure will be forthcoming, 

223. Q. They save urine P — To a certain extent, bnt the 
floors of cattle sheds are not likely to be generally pakka 
floored and drained, and this is the only way to save all 
urine. 

224. Q. In the famine of 1899 thoro was a terrible 
fodder famine and no grass was previously stored ; do you 
think it is advisable to employ famine labour in storing 
grass P— I suggested that course to the Commissioner, 
Northern Division, and to the Collector of Ahmadabad, but 
nothing was done. If the work had been undertaken the 
grass, whioh was available in largo quantities, could easily 
have been sold at a profit in Bombay. 

226. Q. Is grass stored to any extent anywhere in the 
Presidency P— Nowhere that I know of except in Bombay 
and in Military Cantonments and by contractors, and suen 
stacks are often purposely burnt to raise prices. 

226. Q. Would the leading of a canal into tracts, not 
altogether favourable for wot irrigation, be of value in 
sweetening the wells and increasing the amount of water- 
supply in the wells P — Yes; the water lovel in the existing 
wells in the Poona district i« much higher than it used to 
be, but this is an accompaniment to waste of canal water 
and water-logging on low-lying areas. 

227. Q. Have you fonnd that the tanks have the effect 
of sweotening the water of wells in their vicinity P—1 have 
not observed it. 


228. Q. I find you estimate the average yield of tho 
wheat in Ahmadabad to be 1,800 lbs. per acre for irrigated 
land and 660 lbs. trom unirrigatod P— Yes. 

229. Q. Would the irrigated crop got more manure than 
the unirngated ? — Unirrigated crops get no manure at all 
practically. 

280. Q. It is used more extensively for irrigated than 
unirrigated crops?— Yes. In Northern Gujerat a well 
irrigated wheat crop, if well manured, may vield 2,000 to 
3,000 lbs. per acre of grain, but there is considerable risk of 
rust. 

231. Q. I find that in Ahmadnagar we had in — 

1896-1896 . 65,000 acres irrigated from wells. 

1896- 1897 . 126,000 „ 

1897- 1900 . 101,000 „ „ „ 

Do you think tho 101,000 acres would be kept up P —Tho 
area will be kept up and extend with a return to years of 
normal rainfall. In the last four yeais the rain fall has 
been dofioiont. It is certain that as soon as the wells 
contain a good supply of water the irrigation will increase. 

232 # Q. In Poona you had in — 

1896-1896 . 66,000 aoros irrigated from wells. 

1896-1897 . 81,000 „ 

1898- 1899 . 66,000 „ „ 

1899- 1900 . 67,200 „ „ 

Notwithstanding that, you hope that an increased *areu will 
be maintained P— Yes. 

• 238. Q. Also in 8holapur and Nosik P— Yes. 

234. Q. The increase in Poona is slight P— Many of the 
wells in Poona are probably in the canal area, and if there 
is canal water the people do not use them. 


236. Q. Take the canal In Poona. You had- 


In 1896-1896 
„ 1896*1897 
„ 1897-1898 
„ 1899*1900 


. 31,000 acres irrigated. 

, 46,000 „ 

. 64,000 

. 31,000 „ 


How do you account for thatP — It is very difficult to 
answer that question without fully studying it. 

236. Q. Would you prefer small tanks to large for 
goradu soil, or do you refer to black soil only ?— Blaok soil 
chiefly. 


237. Q. Would tho present be a very good time for 
pushing the extension of wells P— No ; the people are hard 
up ; they have not yet recovered from the effects of the 
famine, and I do not think that they haye the means to do 
much themselves. They have no cattle and no money. 

238. Q. Do you think that the administration should not 
be discouraged if their efforts are not successful at once P— 
Gradual efforts for well extension should be mado. 


239. Q. Do you think people would be likely to be 
encouraged if Government advanced money to dig wells and 
charged a b a gay at assessment instead of taking back the 
advance?— When cultivators apply ior' takavi tlioy lire not 
certain that thoy will get all the money asked for. 

240. Q, What do you mean P — They are not sure that 
the advance will reach them. They are not sure that if 
Government advanced them Us. 100 they will get tho wholo 
amount. Then thoy are not sure of getting the money in 
time. 


241. Q. They might apply quickly P— There are objec- 
tions to taking takavi ; tho people may prefer to pay heavier 
interest elsewhere if they do not actually get the whole sum 
from Government. The curront belief is that a good deal 
“ sticks M id the hands of the subordinate service. 


242. Q. I suggest bagayat assessment of its. 6 or Ra. 10 
per aero as extra assessment for tho well, instead of repay- 
ment of principal and interest for takavi ? — I would prefer 
the payment of interest and refund of advance during a 
long term of years. 

243. Q. Why P — Becauso in that case the people know 
precisely whero they are, and can calculate definitely 
whethor it will pay them to take the money or not. 

244. Q. If you take a single well it would pay so much 
for area irrigated by one kos r — There is speculation about 
it. 

245. Q. Where ?— I should prefer interest. ’ 

246. Q. Why P — I want your reasons. They might agree 
to pay bagayat rates calculated on actual advance of money 
by Government if they were certain of getting the wholo of 
the money. 

247. Q. They profer takavi P— Yes. 

248. Q. Do you think they prefer long instalments P— 
Yes. 

249. Q. More than twenty years P — No. 

250. Q. (Mr. Ibbetson .) — One more question. Would 
you tell us whether in the tracts of Gujerat, where there are 
neither tanks nor wells, the average rice crop is a poor 
onoP — Yos, in the poorer parts, i.e. f in the Mohinadabad 
taluka of Kaira district and in the western villages of 
Ahmadabad it is decidedly poor. 

261. Q. Even in those parts where rainfall is more 
reliable the existence of small tanks would largely increase 
the average yield P— Unquestionably, if the tanks can give 
two or thiee waterings iu the season. 

262. Q. Could you give us any very rough estimate of 
the uvorage value of the yield without tanks ms against the 
averago with tanks. By what proportion would tanks 
increase the average yield P— Double, at any rate, in the 
case of a liberally cultivated crop. 

253. Q. It has been suggested to us that it does not 
increase it by more than 14 to 10. Do you think that 
estimate is incorrect P — Certainly ; manure and two or three 
waterings at the end of the season would double the outturn 
in my opinion. 


Mr. A. C 
Logan • 


Mr. A. C. Logan, Collector of Broach* 
(Surat. 11th December 1901.) 


1. Q. (The President .)— You are Collector of Broach P 
— Yes. 

2. Q. What general measures do you consider to be the 
best to enable Broach to resist famine?— I do not think 

8* B. 


there iB any measure of irrigation whioh would do any 
good, because there is no soope for irrigation. We oould 
not possibly get water. 

3. Q. There are wells, I suppose P — Yes, but the water- 
supply is limited, and they would be of very little use. 



SELECTED EVIDENCE. 


05 


4 Q. The depth is beyond SO feet P— Below thirty feet 
the water is salt ; you oan get a limited sopply of sweet 
water, but directly you increase the supply you spoil the 
water. 

6 . Q. Is that invariably so P — Almost invariably. Per- 
haps there may be small tracts where you get sweet water 
at a considerable depth, but I should say it is true for }ths 
of the district. 

6 . Q. During the last famine when did the wells give 
Out P— I was not in Broach during the last famine. Prac- 
tically there is little irrigation from wells in Broach. All 
the wells give out about the beginning of tho dry weather. 

7* Q. The last famine was very intense and very long ; 
was there any difficulty about drinking water P — As far as 
I could learn there'was no practical difficulty about drink- 
ing water during the whole of the famine. There is always 
a slight scarcity of .drinking water in the dry season, but 
I doubt if it was very muoh worse during the famine year. 

8 . Q. We have had evidence that there was a stimulus 
for the time being given to well irrigation by the construc- 
tion of kachcha wells P— It made no really material differ- 
ence. There were many hundreds of kachcha wells, but 
these were dug only for temporary use. 

9. Q. Did they not lighten the styess ?— They mado no 
material differonco. I doubt if 1,000 wells were dug and 
that would only mean about 1,000 acres. 

10 . Q. You don't see any prospect of improving the 
means of irrigation P — Of all the districts in the Presidency, 
Broach is the one whioh least requires artificial irrigation, 
because, with 17 inches of rain, good crops can be raised. 

11. Q. You have had only one famine since you oan 
rememborP — Yes, only one within tho memory of man ; in 
1899 we had only 12 inches of rain and the monsoon ceased. 
During the last two years there may have been famine in 
other parts of Gujerat, but there has been no distress in 
Broach whioh would be thought anything of, if theie had 
not been a famine the year before. This year with 22 
inches of rain we should have had a 16-anna crop in a 
greater part of tho district but for damage done by rats. 

12 . Q. Famine has occurred once and so it may occur 
again? — Looking up at the statistics of rainfall tboro seernB 
to be no ground for tho popular idea that the rainfall has 
diminished. The figures show that tho present rainfall is 
better than before. 

18. *Q. Three years ago you had famine ? — Yes. 

14. Q. It may come again P— Yes, it may of course ; but 
looking at the averages, there seems to be no reason to fear 
that famine will occur for another 50 years. 

16. Q. Have you any water-logged parts in your district 
and are they increasing P— No, I should not thiuk that 
they are increasing* Certain areas were water-logged, but 
wo have u rained them. There is a water- logged area still 
in Ankleshvar, but I have no rea*on to believe that it is 
materially increasing. 

18. Q. Is there any question of remitting revenue on 
account of it, or of reduoing the amount P —There is a letter 
from the Government on the subjeot. 

17. Q. Do you know of any good done by drainage P— 
The people were pleased with the drains for the first two or 
three years, as they oould grow cotton instead of wheat. 
They are now complaining that they wash away the surfaoe 
soil. 

18. Q. Have yon had oocasion to go into these com- 
plaints P— Not I have not had time to look at the lands 
myself* I have only just joined tho district since this 
question cropped up. 

19. Q. The Maml&tdar made personal inquiry and his 
report has been sent to Mr. Beale ?— Yes, that refers to the 
complaints mado by the people that the channels had done 
great injury. 

20. Q. Has the report gone to the Public Works Depart- 
ment for consideration P— Yes. 

21. Q* (Mr. Ibbetson.) — Is it iuoluded in Mr. Beale's 
report P 

22. Q» (Mr. Muir •Mackenzie,) — Yes ; (to the witness) 
-—Do you consider that the report can be relied on P— Yea, 

I think so. I reported that in Wagra people said that the 
land had been spoiled, but that elsewhere there was not the 
same complaint. 

28« Q. {The President.)— I suppose that water- logged 
tracts have done best during the last 2 or 8 years P— There 
is no doubt of that. 


24. Q. (Mr. Eigham.)— Could you tell me how many 
wells wore constructed in Jambusar P— One hundred and 
sixteon; 

26. Q. Are they kachcha wells P— Yes. 

26. Q. Tho majority of these 116 wells wcie left incom- 
plete P- Yes. 

27. Q. How are they dug P— The people excavate a short 
way down, and when they get sufficient water they leave 
the well in that state. 

28. Q. The Mamlatdar who came here just now said in 
reply to a question that they were all pakka wells P — 1 
suppose he called them pakka because they cost Rs. 80* > 
He may have called them pakka , but they wore veiy poor 
pakka wells ; they have no steining or very littlo. 

29. Q. Were advances given for themP — Yes, takavi 
was given. 

30. Q. (The President.) — I see Us. 38,730 was given P 
— Yes, that was the takavi advauced for the 116 wells. 

31. Q. That is Rs. 834 a piece P — Yes. 

32. Q. (Mr. Rig ham.) — They irrigated 2,000 acres P — 
They did. 

33. Q. Whether they were pakka or kachcha?— Yes, 
only in that year ; they were used only in the famine ; no 
one had made any use of them since. 

34. Q. Will they not be used in another f amine P —They 
will all bo filled by then. This year our rainfall was 
fifteen inches below the average, and still they did uot use 
these wells. 

35. Q. Could you not insist on their completing thorn, 
' having given them takavi for the purpose P— It is generally 

found that the man bus spent all the money he was given 
and lie would again apply for more money ; we cannot* so 
control the expenses as to be certain that lie has spent all 
the money on tho well. 

36. Q. He usually spends it on something else P — Yes, 
very largely. 

37. Q. Do you know any of these reolamatlou works 
made iu HansotP— No; hut olsowhere private reclamation 
works were undertaken, but none of them succeeded. 

88 . Q. I suppose it is only a matter of time P — We gave 
the people 20 yearn to reclaim the land ; but tho lund is not 
reclaimed except partially, not enough to pay the cost ; now 
they say it is not reclairnablo. 

89. Q. You are speaking of the reolarafttion scheme of 
some 3 ears ago P — I am speaking of the reclamation of salt 
lauds. 

40. Q. I was referring to the works made during the 
famine P— 7 I have not got any personal acquaintance with 
those works. 

41. Q. You don't know how they workodP — No; but 
my impression is that you cannot reclaim salt land in under 
80 years. 

42. Q. It is a waste of money trying to reclaim these 
lands P— Yes; in the Wagra Taluka reclamations were 
attempted and enormous sums of money spent on them and 
yet the reclamations have not paid. In some cases the 
people have been absolutely ruined to my knowledge. 

43. Q. It may not pay profit from a speculative point of 
view, but is it worth employing relief labour onP-No, I 
should not think so. 

44. Q. Would you employ famine labour on tanks? — 
No. 

46. Q. (Mr. Ibbetson.) — You doubt whether the work 
will bo profitable ? — Yoh. Nobody is satisfied with any of 
the tanks dug in my district by famine labour. The large 
tank which you saw is of little good for irrigation and is 
not required for the supply of the elty, whioh was already 
supplied with water. 

46. Q. Four or five very largo tanks would bo of no 
value P—1 could not say until I had seen them. 

47. Q. (Mr. Eigham .) — What else would you suggest 
for your famine labour?— Employment of good roads, 
which are the great want of tho district. 

48. Q. Where will you get your metal from P— The 
metal would have to be brought from outside, as we have 
not got metal in the district. 

49. Q. Would you use famine labour to make the 
banks P— Yes. 

50. Q. Must the roads bo metalled P — Yes, if thor are 
intended to last any length of time# 


Mr. A. C. 
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61. Q. Work of that sort like railways employs very 
little labour in proportion to its cost P— Yes, hut we should 
hare something to show for our money. 

62. Q . (Mr. Ibbetson.)—D o you think you would be 
able to keep up these metal roads, supposing you made thorn 
in the famine P — Yog, the Local Board could do it. 

53. Q. They would have to import metsl P — Yes. We 
have made many roads and keep them in repair ; tho cost of 
making a new road is about Rs. 10,000 a mile. The Board 
now does a few miles every year besides repairs. If Gov- 
ernment provided the oapital cost, the Board could spend 
on repairs the money which it now spends on now works. 

64. Q. Do you expect Government to pay for the famine 
labour and to give you the metal free P— It would be just 
as good as spending money on usoless tanks. 

66. Q. Not on useless tanks but on feeding a starving 
people. You propose to employ the labour on the earth- 
work of roads and to spend twice as much in importing 
road metal P — There must be some increased expenditure 
involved to Government. The Government would have to 
bear all the expenses, the Looal Boards could not, especially 
in a famine year. 

66. Q. I find in your note no expression of opinion about 
tank irrigation ; you have strong reasons against trusting 
to well irrigation. Would you do anything to extend tank 
irrigation P— I do not think tank irrigation is irrigation at 
all, looking on irrigation as protection against famine ; for 
when the rains fail the tanks fail. 


67. Q. But does not the increased yield put the culti- 
vator into a better position to vesist famine, and thus there 
is less likelihood of his coming on relief P— That is so. 

68. Q. I suppose tank irrigation is profitable to the' 
people P — Yes, tor rice. 

69. Q. Do you think relief labour could be usefully 
employed in oleaning out the tanks P — I would have said 
that tanks are a useful form of relief until 3 or 4 months 
ago, bat I now see cause to doubt it. Wherever I go people 
toll me that tanks are none tho better for being oleaned. 

60. Q. Do they give any reason for that? -The old 
bottom is disturbed. 

61. Q. Do they ever ask for new tanks P— They ask for 
the excavation of village tanks which are used for irrigation 
and for cattle. 

62. Q. Would vou deepen the village tanks P — I doubt 
the useful effect of spending money in deepening village 
tanks; the soil has cracks, so that the more we deepen the 
tanks the more the water disappears. 

63. Q. Do you think it is worth while doing anything 
to extend irrigation in Broach P — I think Broach district 
does not require any extensive soheme. The people are 
exceedingly snrewd, and good cultivators would dig wells 
no donbt ; if they thought wolls of any use they would dig 
them and thev can get takavi for the purpose. My experi- 
ence is that they won’t dig wells even if you gave thorn the 
money free ; if they did dig they would not use them, os it 
does not pay to draw the water. 

64. Q. The unirrigated crop is so good P— Yes. 

66. Q. Suppose you had another famine next year and 
relief labourers to be employed somehow, do you think you 
could do any good to the district by employing them on 
irrigation works of any sort P. — No, I shoula employ them, 
in the first instanco, in digging out village tanks ; the uroa 
for irrigation tanks is very restricted ; it would be simply 
throwing away money to dig irrigation tanks in black 
ootton soil, where people are quite satisfied with getting 
their cotton. They don't want irrigation there. 

66. Q. They would not substitute rice for cotton P — I 
think on the wholo that they would not* 

67. Q. They prefer ootton P— Yes. 

68. Q. Apart from the question of assessment P — Yes, it 
is a very hardy crop and a profitable one. 

69. Q. (The President.)— Has the question of employ- 
ing famine labour to make navigation canals in Broaoh 
been considered P— Never to my knowledge. 

70. Q. (Mr. Rqjaratna Mdlr.) — There are several tanks 
in the district P — Yes. 

71. Q. Do you think it would be possible to increase 
their capacity by raising the bunds ; you object to digging 
and disturbing the soil P—1 could not give a professional 
opinion on that subject, as I am not an Engineer. 

72. Q* Is it not generally known that their oapaoity 
deteriorates owing to neglect to repair them. Could not 


famine labour be usefully employed in that way P— Yes, if 
the Engineers certify that the raised bunds would inorease 
the capacity of the tanks. 

73. Q. (Mr. Muir* Mackenzie.)— In some parts of your 
district there are considerable areas of waste water-logged 
lands P —No, not a very large area. 

74. Q. An appreciable area P — Yes, but except in 
Ankleshvar they are mostly all drained. 

76. Q. Do you think that drainage is the best^ remedy 
for them P — I do not know any other remedy. It is rather 
a dangerous thing to do unless it is done very oaref ally. 
You may take away more water that you ought to. I saw 
the drainage soheme tba$ was first started in 1885 ; it was 
founded on the basis of draining off 6 inches of rainfall 
per day. 

76. Q. It is only one inch here in Olpad P — I am refer- 
ring to the report of Mr. Day ; he says he found that the 
heaviest rainfall on any one day was 11 inches, so be pre- 
pared a channel to carry off rainxall in 2 days. 

77. Q. Would it be any use running drains into tanka 
in water-logged areas with a view to create rice cultiva- 
tion P— I think it is the best thing to drain into tanka 
below the drains. 

78. Q. If you put regulators in the drains you might, 
to some extent, obviate the danger of taking off too much 
water P— That is a question for the Engineers to answer. 

79. Q. Was famine labour omployed on these reolama- 
tionn you spoke of P — No, it was private enterprise. 

80. Q. (Mr. Ibbetson .) — You say reclamations might 
take 30 years ; but will they suoceed in the end P — Of two 
men who undertook extensive reclamations, one is stone 
broke. The other has large means and got a good deal of 
fertile land in conjunction with his reclamation. He won't 
toll me he has succeeded, for noxt year the Government 
assessment falls due, but I think he will stick to his reolama* 
tiun. 

81. Q. (Mr. Muir* Mackenzie.) — Do you think the terms 
of granting takavi are sufficiently liberal P — Yes, I don't 
think the rayats ought to be given money at a lower rate of 
interest than we have to pay. 

82. Q. Could any further simplicity bo introduced in tho 
procedure of granting advances P— I believe that during 
the last two or three years takavi has been given with 
remarkable simplicity. 

88. Q. But in ordinary years P— Inquiries must be 
made ; first of all you must know the man's position, 
whether he is solvent. We ask the Mamlatdars to muke 
inquiries. 

84. Q. Do you think they are a bit slowP — Yes, in 
ordinary times, they are; but they have not been slow 
during the last three years. 

86. Q. Do you believe that there is misapprehension 
and unfounded fear on the part of the people that if thoy 
make wells either out of their own resources or out of 
takavi advances they will bo-charged enhanced alsessment 
contrary to the' law P — Yes, thoy fear onhanoed assessment 
if tho well is made in their own land. 

86. Q. They would be afraid of something more than if 
they left the land dry P— Yes ;* it is reasonable, as nobody 
knows to the contrary. 

87. Q. It is in the law (reads from the Code, 8ection 
107) P— At any rate the goneral feeling iB that Govern- 
ment is inclined to assess improvements at every new 
revision. This morning I travelled along with a wealthy 
Farsee gentleman who said his assessment had been enhanc- 
ed 1,200 times in the Revision Survey owing to bis having 
improved his laud. 

88. Q. Do you believe himP— I don't believe him so 
far as the 1,200 times are concerned. 

89. Q. You don’t think the provisions of the Code aid* 
understood by the people P — No, 1 don’t ; but I may add 
that 1 think that when it pays they will make wells regard- 
less of enhancement. 

90. Q. Do you think, given tank irrigation, rioe crops 
would be more profitable than cotton P— 1 do not thiuk so ; 
the people would never change cotton for rice. The people 
are very lazy- If an enterprising cultivator usee a good 
deal of manure with irrigation, I think that a rioe crop 
might be more profitable than a cotton crop, but I am 
doubtful. There is bo little rice in the district that I have 
never made a comparison of the profits. Cotton gives from 
Rs. 30 to Rs. 40 per acre. 

< 
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91. Q. Mr. Mollison said it might give Rs. 100 P— I 
doubt that except in very exceptional land. The people like 
growing cotton, because it gives them very little troubles 

92. Q. My point is this, if famine relief labour is em- 
ployed upon digging rice lands, it might help tho people to 
grow a more profitable crop P— I am not sure how tar it is 
a more profitable crop. 1 have not studied the question. 
I am very doubtful whether, if rioe tanks were made all 
over the place, the people would change their cultivation in 
blaok soil. 

. 93. Q. Are you aware that rice is grown with cotton. 
The cotton is intermixed with rioeP — Yes. 

94. Q. I understand frotn Mr. Mollison that in the year 
of oxcessive rainfall tho cotton may fail and rice would 
succeed P— Yes. 

95. Q. Under these circumstances would it not be pos- 
sible to grow rice au4 make it a safer crop P— They have 
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adopted rice in certain areas where there is a heavier rain- 
fail or when they get snrfaeo drainage collected. 

96. Q. Yon don’t agree that tho Nerbndda and Tapti 
would offer splendid opportunities for irrigating large areas 
of very valuable crops in tho Bioaoh district P— No. 

97. Q. It is said that during the last 30 years there has 
seldom been a yoar of good rains. Tho rainfall returns con- 
tradiot it. In former times the people used to say that 
Broach could not have a famine, because they could set a 
cotton orop with 17 inches P— I dou’t agree. 

98. Q. We were told by an Assistant Engineer that the 
population in Broach was without occupation for seven 
months in the year P— They are fully occupied from June 
to March or for ten months in the year ; our difficulty gener- 
ally is the deficiency of labourers. 

(The President .)— Wo were rather astonished at what 
fell from that gentleman. 


Mr. A. a 

Loogan. 


Mr. M. Visybsvabaya, A.M.I.C.E., Executive Engineer for Irrigation, Poona. 
(Poona, 20th December 1901.) 


1. Q. (The President.)— You are the Executive Engineer 
for Inigation, Poona P— Yes. 

2. Q. How Jong have you hold that position P — For 
two years.and eight months. 

3. Q. Where were you previous to that P— I was attached 
to tho office of the Superintending Engineer, Central 
Division, 

4. Q. Whnt are your duties here P— I have charge of 
the Mutha and Nira Canals, including their storage reser- 
voirs, four small tanks, two or three famine works, and 
the water-supply of Poona and Kirkee Cantonments. 

6. Q. You say — “ The cultivable area commanded by the 
works is 289.981 acres, or about 12 per cent, of tho total 
cultivable area of tho district. There is room for further 
extension, especially in the northern half of the district/* 
How much do you estimate of the cultivable area is actually 
eultivated overy year P— Nearly the whole area is cultivated ; 
the cultivation l>y means of irrigation is, however, only 
about 60,000 acros. Tho rest is on rainfall. 

6. Q. You say there is room for further extension, 
especially in tho northern half of the district ; what 
•itension do you contemplate ? — Thero are a number of 
small rivors on which reservoirs may ba built. In tho 
north-eastern portion of the district irrigation might be 
practised from storage reservoirs, constructed near tho 
ghdls. The whole area would want a systematic exam- 
ination. 

7. Q. With referenco to what you say about there being 
room for further extension, is that from personal know- 
ledge? — No, not entirely ; that is my general impression 
formed in my tours in tho northern part of the district. 
No surveys have been made except a very long time ago ; 
probably about 25 years ago. 

8. Q. You say in your note — 1 u The reason of more 
favourable results in this district is that large storage 
works, which have nn unfailing ghdt supply, have been 
constructed in eombinatioA with canals which reach down 
to tracts of scanty or uncertain rainfall." You refer here 
to the Ivharakwasla P— Yob, and the Nira Canal also. 

9. Q. Do you know whether in this district any other 
surveys have been made P— We have recently made surveys 
in the river valleys in four places. Mr. Beale has tho 
results of the preliminary surveys. Wo have prepared 
rough estimates fot works costing about 60 lakhs of 
rupees. 

10. Q. What manner of works are these ?— Three out of 
the four are works of a productive nature ; that is, thoy 
would bo worked for growing high-class crops. 

11. Q. Do they depond on roservoirs P— Yes. 

12. Q. Where are they P— On the Pauna and the Mutha 
rivers in the ghdt region and the Kara river on the plains. 

13. Q. These projeots are to strengthen the Mutha 
Canal P— Pai tly ; two of them are intended for that purpose. 

14. Q. What is the disoharge on the Mutha Canal P— It 
Is not more than 260 cnbio feet per second ; we propose to 
increase it to about 500 cnbio feet j)er second. 

15. (J. What is the discharge from the Nira P— About 
450 cubic feet per second ; we propose to inorease it to over 
700. 

10. Q* Then you have not a general scheme for the 
whole district P— No ; there is a lot to bo surveyed Wore 
. -^general scheme can be formulated, 

YoL IT# 


17. Q. Do you find the peoplo on the Nira Canal 

to take water always P— They are ready now. Before 1898 ^ 

there was more water than there was demand for. That ves raraya 
wa« due to sufficiency of rainfall ; wo may be returning * 

to the same state of things again. If there Is a good rain- 
fall, thore will not bo much demand for dry orop irrigation. 

On the Mutha Caual we have no water to give for rabi 
crops. 

18. Q. If there is good rainfall, say up to the end of 
September, then you would start the rabi crops?— Yea. 

19. Q. Without irrigation? — They almost always sow on 
rain, except in a year of drought. Thoy wait for rain. - If 
tho rainfall is insufficient, they ask for canal water. In 
one year out of throe they got enough raiu for a fair 
juar crop. 

20. Q. When?— From Soptombor to November. 

21. Q. (Mr. Muir-Maohenzie .)— Is it necessary to get 
tho November rains in order to get a good orop P — Yes, or 
at least at the end of October. If the later ram fails, thoy 
require water from the canul. 

22. Q. Without tho water could thoy not get any crop P 
— That depends on the character of the rainfall. If tho 
nuantity or distribution of rain bo insufficient or unsatis- 
factory, tho orop will bo very inferior. 

28. Q. In a good year you would reckon on the October 
rainfall P — Yes. 

24. Q. The later the rainfall the bettor the cropP— 

Early rain is also necessary for sowing. If the late rains 
fail, they always use canal water. 

25. Q. (The President.)— You say— “Where there f B 
chronic deficiency of rainfall there is demand for water 
every year on black soil also P”— Yea, in the eastern parts 
of this district. 

26. Q. Do you mean even in ordinary years?— Yes; 
under the small tanks in the eastern or dry parts of this 
district, there is a demaud for water in the rabi season 
every year. 

27. Q. Although it is blaok soilP— Yes, if thoy get 
good rain they prefer to raise the crops on rainfall ; other- 
wise they fall back on the canal. 

28. Q. You say it is no disadvantage to have blaok soil 
where the water-supply is perennial ; you mean fot sugar- 
cane P— Yes, and even for dry crops in the drier tracts. 

29. Q*. Do they grow sugaroano freely P— Yes, but the 
black soil wants a lot of mauure. 

80. Q. You say—** The rivors and streams in the northern 
part of the distriot are suited for extension of irrigation 
to that region/’ You know tho soil in the northern part P 
—Yes ; it is lighter than in the south. 

81. Q. Therefore it will take irrigation more freely P— 

Yes. 


Q. Is thero any 
time ago surveys were ma 


posal for a survey P— A long 
but when they took up the 
Nira, they probably thought they bad done enough for the 
district. 

83. Q. There are no Provincial Works P— No. Nooe. 

34. Q. Have the villagers never been in the habit of 
making irrigation tanks r— Not in reoeut years. 

35. <2- There are no ruins of old tanks F-*There are 
some small tanks used for water-supply or washing by men 
and oattle. 
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. 30. Q. In some parts of the Bombay Presidency thero 

aro tanks in every village P— That is not the ease here. 

37. Q • {Mr. Muir* Mackenzie.)— }Ihvq you served in 
Gujcrat P— Yes. I "as in Surat. 

38. Q . (The President?)— Comparing the soil here and 
in Gwjerat, I suppose thoie is moio black soil there than 
hero P — Ve», but tho soil hare docs not crack as iji Gujerat. 

39. Q Bo you know anything of the Tapti valley 
scheme P — I have hoard of it. I think a schcmo of that 
magnitude should be given a trial notwithstanding tho 
black soil. No chance lias boon given for such works in 
Gujerat yet on a large scale. I do not see why wo should 
not construct a large canal. 

40. Q. You say — “ Inquiries show that during the 
drought of 1899-1901 tho water-supply of wells ran short. 
Do you know how long it took to run short ; did it begin to 
break down in the first dry year ?— I think it first broke 
down at tho end of 1899 or beginning of 1900. I was not 
here in 1896 ; 1897 and 1898 wore fairly good years. 

41. Q. Have you ever thought as to whether it was 
neeessavy to requiro applications to be made every year 
for water? Is it not a discouragement to the cultivator 
to go thi ough all the necessary formalities P—Tn the case 
of tho small tanks I think water applications should be 
dispensed with ; on large canals th is cannot be done. In 
the monsoon we stretch u point and allow cultivators 
to take water. There is a Government Resolution which 
penults the wateiing of dry crop in tho monsoon before 
accepting water applications. 

4*2. Q . Is there any use in the application system P — It 
is of great use after tho monsoon, for dry weather and 
perennial crops, when the water-supply is limited. 

43. Q. What advantage do you attach to it? — It pre- 
vents our accepting responsibility for watering a larger 
area than there is water for. Wo have to calculate for 
what area we can give water. We cannot promise an 
indefinite amount. We usually determine the supply 
available in November after the monsoon and wo find out 
for what area we can give water anil restrict tho applications 
.iccoidingly. At the end of the monsoon we have a certain 
amount of stoiage in tho tanks which can irrigate a certain 
limited area only. If everybody wore allowed to take ivater, 
the water-supply "ould run out in the middle of the season 
and tho crops would suller. 

44. Q. What are you afraid of if you give up the 
system?— For ins tan co, on the Mutha Canal we have about 
3,(X)J million cubic feet of water ordinarily. Tho storage 
varies. If the Inter monsoon iains fail, wholly or partly, 
this storage is drawn upon earlier in the season, and there 
is the further disadvantage that tho normal flow in tho 
river stops earlier than in seasons of good rainfall. In a 
good year, therefore, tho water-supply may snffice for 30 to 
40 per cent, larger area than after an unsatisfactory mon- 
soon. 

45. Q. Boos the supply vary very largely ?- Yes, to the 
extent mentioned already ; we raise the water above ciest 
level by means of temporary standards and boards. That 
makes a difference of about COO million oubio feet. 

40. Q. In a year of drought you cannot depend upon 
having the Mufha reservoir full P— No, not to tho lop of 
the tempo* in y weir crest. We store water at the end of the 
monsoon 2 io 4 feet above the crest of the waste weir by 
means of a temporary weir of standards and planks; 
whether the tank fills to the top levol of the planks or not 
depends on the later monsoon rains. This also introduces an 
element of uncoitainty in regard to the quantity of water 
available. 

47. Q. Bo you think that, generally speaking, you would 
get the full supply or not?— Wo aro certain of the lake 
tilling every year up to the top of masonry crest. 

48. Q. Then when you begin the rahi irrigation in 
October and November >ou should be able to count upon 
a certain amount of water P— The difficulty is that if tho 
later monsoon ruins fail, thero is no water in the river to 
speak of and we have to draw upon the storage earlier. We 
canuot be certain what storage will be available till about 
the beginning of December ; that is our great difficulty. Wo 
have tried to work this out scientifically for the past two 
or three years. If we had failed to do this, there might 
have been extensive failures of crops by untimely failure of 
supply. 

49. Q. Betweon what limits can you count p— The differ- 
ence will be 20 to 25 per cent, between short and full stor- 
age ; wo cannot put up tho planks early enough to mako 
Bure of a full tank, because there is danger of heavy floods 


over-topping the plank weir and raising the storage to an 
unsafe level. If, on the other hand, tho planks are put in 
late and the later mins fail there may be no replenishment 
in that season. These circumstances render the storage 
uncertain within the limits stated. 

50. Q. The remedy is, I suppose, a supplementary reser- 
voir?— Yes. 

51. Q. If you had that supplementary reservoir, could 
you count upon a fairly uniform discharge? — The un- 
certain conditions in that case will go lower down. Now 
up to Loui we have got a fairly satisfactory supply through- 
out the year ; and if we build another reservoir, the limit 
will bo shifted 12 miles further* down, and beyond that 
limit the uncertainty will continue. Tho fact is we waut 
very much larger storage than we have at present. 

52. Q . Are you aware that on the great oanal systems of 
Northern India no applications are ever asked for P— The 
villagers send up applications on the Soric Canals. 

63. Q. I am talking of the Punjab and North-Western 
Provinces P— I am not aware of the conditions thero. 

64. Q. The village gets a certain number of sluices and 
tho pooplo work them ; they distribute the water and thero 
aro no applications P — We cannot do that here ; our water 
is too valuable except in the monsoons when the rivers are 
full. Our storago at other times is very expensive. 

65. Q. You say in your note—' u Irrigation works get no 
credit for increase of land revenue/’ Is that the case P — 
Yes. 

50. Q. Is not an owner's rate charged on Land p-^Not in 
the Bombay Presidency. 

57. Q . There is a book credit given to the canal ; is there 
not P— Not on the new capital account works. 

(Mr. Muir- Mackenzie.)— The land is not assessed wet 
on Government irrigation works. The water-rato is kept 
quite distinct from the land revenue. In theory the canal 
gets all the oredit it deserves, though in practioe it may not 
get all. There may be some enhancement made owing to 
the increased security. 

58. Q. {The President.) — Then the canal does not get 
full credit for what it does for the country p — It does not. 

59. Q. (Mr. Ihhcison.) — Does not tho introduction of 
a canal bring new land under cultivation V—(Mr. Muir * 
Mackenzie.)— No, only the cultivation of old land is render- 
ed more secure. There is only one per cent, waste even where 
thero is no canal. If credit were given, I think it would 
only increase book complications without any material 
addition of revenue to tho canal. 

Witness. — Neither could we guarantee the water-supply 
ovoiy year for irrigating the whole area now classed as 
irrigable. 

60. Q. (The President.)— If you have sufficient storage 
reservoirs?— In that caso we can guarantee to tho extent 
of the storage only ; it depends again on the nature of the 

crops. 

The President. — It seems very important for the Bom- 
bay Piesidency that all credit should be given to canals. 

Mr. Muir* Mackenzie. —It would complicate accounts 
without, I think, much advantage to the canals. 

Witness. — (Continuing ) You nay we might give water 
permanently without applications ; what rato would you 
fix P— (The President.)— Us. 3 mi acre for wheat. 

Witness.— Our woikmg expeuses amount to nbotit 
Rs. 3*8, so it would not pay if tho crop rate was only Rs. 3 
per acre. We have a net revenue now over Rs. 3,50,000. 

Cl. Q. I don’t quite understand your point P— ■ The more 
you extend irrigation the more you lose ; our revenue de- 
pends on the nature of crops more than on the aroa. A 
large extension of low-rated crops is a disadvantage from 
tho point of view of revenue. 

02. Q. I don't yet see your point P— Would you charge'' 
by tho quantity of water or the area irrigated ? 

03. Q. By tho area P— 1 There would be the difference of 
11 b. 2 and Rb. 40 per acre that I spoke of. 

64. Q. Would you say to a man if he asked for irriga- 
tion for a dry erom I cannot give you water because there is 
so much required for sugarcane ?— The water-supply is 
hypothecated for a certain area and only tho balance is avail- 
able. If every one wore allowed to take water as he chose, 
the supply would run short. In Northern India they admit 
as much water into the canal as thoy can and they prefer 
wasting it down the canal where there is a ehanoe of some of 
it being used to allowing it to run to waste in the rivet 
itself ; hero in Bombay we try io draw from our storage 
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teaervoirs as little as would just meet our urauU because, the 
water-supply saved is reserved for future use. 

65. Q. In Northern India it is trno that the rivors have a 
large discharge, but it varies and the supply in the canal 
is often insufficient P— -There, I think, move than three- 
quarters is dry crop j here wo have to regulate the amounts \ 
one million oubio foot will grow 1J to 2 acres of sugarcaao; 
for the rabi ci ops it will be 12 to 15 acres. 

66. Q. Do the peoplo that are growing sugarcane liavo 
to send in applications Yes ; the sowings begin in Feb- 
ruary and go on into March and April ; wo calculate what 
supply will be available- ; we only take applications to the 
extent that wo have water fx>r, 

67. Q. Don't you think it possible to bring down your 
working expenses P— We cannot in the case of high-rated 
crops. 

68. Q. Your working expenses arc enormous compared 
with Northern India P — I don't think so ; our crop rates also 
are very high ; compared with the capital cost of the works 
our charges aro moderate. 

69. Q. (Mr. MuivMackenzie.)~Oi\v present working 
expenses are so much disguised by the system of accounts 
that it is impossible tb get at them. 

Witnes t. — Will you please refer to # page 12 of my Memo- 
randum about the system of accounts in this Presidency ; 
we can manipulate the area ; for instansc, wo could check 
the area under sngaroano and increase that on rabi crops — 
one sere of sugarcane is equivalent to about eight acies of 
rabi crops ; on the Mutha Canal, by refusing water for cane, 
wo could irrigate 40,000 acres instead of the 8,000 acres 
at present. 

70. Q. ( The President.) — Which is the best way of 
protecting the country against famine? — 1 think working 
on “ productive " lines ; we should not lock up water on the 
ohanoe of a famine ; wo should every year make an estimate 
of the water available for high class ciops, and in famine 
years make some concession m favour of dry crops ; please 
see page 17, section 9 of my Memorandum. Another point, 
in this Presidency, is that wc have about 300, (XX) acres, which 
arc estimated Jo be irrigable, but we only work up to 100,000. 
In other Presidencies they work almost up to their maxi- 
mum. 

71. Q. It comes to this, that in the famines, which do 
unfortunately occur, Madias and the Punjab can protect 
themfl.elvo8, but Bombay cannot on account of the system 
followed P— I. consider that water should not he reserved 
to a large extent for dry crops in a J amine year because it 
would disorganize the cultivation of high class crops ; I had 
much rather have a fixed area of high class crops from 
year to year than reserve water for dry crops for which the 
demand is slack in ordinary years, and only becomes keen in 
years of drought ; my proposals on this point are explained 
in section 9, pago 18 of my Memorandum. 

72. Q. By 1 fixed area * you practically mean sugarcane ? 
— Yes, and garden crops ; also a certain proportion of cereals 
and other crops. 

73. Q. You begin to irrigato sugarear.c in March P — Yes, 
about February and March. 

74. Q. If you have a fixed urea of sugarcane, you don’t 
know in March if there is going to be an early monsoon, and' 
if the monsoon fails on the 1st of October and ihe tanks get 
dry, what would you do? — Vur ghdt reservoirs fill over y 
year. We could only guarantee one-third of the area for 
which thorois water. In ordinary years I would allow people 
to have cane under wells, hut would not guarantee them 
water after October. That is the permissible ” area. 

75. Q. Your 4 fixed * area would ho strictly limited ? — 
Yes, otherwise the water-supply may fail. 

76. Q. Is your 44 permissible ” area just what is over 
and above tho “ fixed P— I should like to refer you to 
section 9, page 17 of my Memorandum. 

77. Q,. As regards tho “ permissible area, ” if a man 
were to come and say — I want to start my sugarcane now 
and am prepared in November and December to go on with 
my well, would you make him pay less P— Yes, certainly. 

78- Q. (Mr. Ibbotson .) — You say in a famine year you 
would refuse water to 44 permissible ” cane and keep two- 
hirds for dry crops, hut a man gives in his application in 
March, and you don’t know till August how things will hep 
— -I would ucoept his application conditionally ou the water- 
• up ply being liable to be withdrawn if necessary iu October. 

79. <J. Do you restrict the area of sugaioano in a dry 
year P— Yen ; we don't accept applications freely. 
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80. (£. How do 3 ou know in March or April that it is 
going to bo a dry year ? — We accept applications in March 
and we calculate the area for which wo want water up, to 
the end of J one, and issue posses aocoidingly. If we tide 
over the hot weather, we have ample supply in the monsoon. 
After the monsoon also we UMinlly have sufficient supply 
for bringing to maturity crops sown in the pievions hot 
weather. If the monsoon rainfall is good an<t tho tanks 
arc full, we may give water to the. area which 1 have classed 
as 44 permissible ". If tho water -supply is short, the per- 
missible area will be refused water and will have to fell 
hack upon wells. The “ fixed " area will get water tilt 
March following. 

81. Q. (The President .) — Is there much scope for exten- 
sion of irrigation '? — Yes ; but ouch work is judged by its 
direct productive value, and if this unsatisfactory the Govern- 
ment of India will hesitate to grant funds, no matter 
how strung the recommendations of the Commission may be. 
Sound finance is the test of success in irrigation as in every 
other public department and our first concern should be to 
show a good return. In order to enable us to show a good 
return wo want to work om system on lines suited to local 
conditions and not on those laid down for other conditions 
in tho Noi tli- Western Provinces and Punjab. Financial 
considerations are everything, 

82. Q. Wc would not be here if financial considerations 
were everything. Don’t you get as much money as you 
lequire for the maintenance of canals? — it is stinted. 

83. Q. Do you mean for construction of new works or 
maintenance of existing works ? — Doth (paragraph 3 # 
page 1 of Memorandum read out). 

84. Q. That is for construction ; aro you stinted for 
maintenance ? — The reduction in expenses on maintenance 
began with the abolition of tho office of Chief Engineer ;uk 1 
special Executive Engineers for Irrigation; flora about 
1885 the annual outlay, both for maintenance on old woiks 
and for new works, has been very low and the tendency Iiub 
been towards eevoio economy. 

85. Q. You have got woiks whi.-h are not paying at all P 
— My works in this district pay i airly well ; they show tho 
best results in the Presidency, because they aro large. 

86. Q. Do you consider that by spending more money 
you could get a greater return? — Yes, by increasing tho 
scope of the works. For instance, the discharging capacity 
of the Mutha Canal may bo inci eased from 250 cusecs to 
500. 

87. Q. Would tlie expenses of maintenance he doubled? 
— No, they would not he in the same proportion. If wo 
provide more storage and work more on productive than 
on protective linos will our works pay. Tho moro storage 
we have the raoie will our works pay. I guarantee that if 

I am given a chance to work the Nira t’anal on our own 
lines, we will make it pay tho full interest on the capital 
outlay ; but there are two things necessary : we must bo 
given moro money ami allowed to work on our own lines. 

88. Q. In what way have you been hitherto restricted? 
— Tho tendency of tho orders of tho Government of India 
has been in that direction (paragraph 3 of Resolution 
No. 53-1., dated 9th March 1893, by Government of India, 
read out as in paragraph 3 of Memorandum). 

89. Q. [The President)— Due* the Government of India 
restrict you as to tho amount you must use for sugar- 
can e P — 

Mr. Muir-Macken zic , — Y es. 

Witness . — Yes, and I have to lock up water in expecta- 
tion of its being utilized for oilier crops every year. 

90. Q. (Mr. Ibbetimi . )— You would look to returns 
rather than to area ? — Yes ; good returns are an indication 
that valuable ciops are grown and the locality steadily 
benefits by the irrigation work. 

91. Q. (Mr. Mu i > - Ma eke nzic. ) — T he Government of 
India say that certain works are to be productive and 
certain protective. The Nira is a protective work and we 
can only give a limited quantity of its walor for perennial 
o« ops after reserving sufficient to irrigate a reasonably 
large area under dry crops in a year of drought. 

92. Q - (The President.) — As a result of the system you 
follow you may have water looked up ? — Yes, at the end of 

II e year water may remain unused. If water is reserved 
for diy crops, it may never ho used in that particular season 
and may lie locked up till the next replenishment, or it may 
be run to wuste. 

93. Q- Simply because it was kept for dry crops P— 
Mainly becauao of that ; wo lmvo nevor been able to use the 

o 2 


Mr. M. Vis- 
vt svaraya. 



Mr. M. Vie 
vesvaraya. 


1 oo Indian irrigation com mission 


• w )iole supply for high-class crops, although there was the 
demand. 

04. Q. If theie wore no applications, not a drop would 
have been wasted, if the people had utilized it, taking all 
the water they liked P — If there are no applications and 
no eontiol, the water-supply may run out in March or 
April ; that is, in the middle of the season. We must con- 
tiol every part of the canal and regulate the flow in our 
canals according to the supply available ; the circumstances 
are entirely different here to those in other provinces. We 
have a totally different sot of conditions and we desire that 
wo way be allowed to manage things in our own way. 

1)5. Q. The question is to protect the country against 
famine P—1 should place irrigation in the first line of 
defence for protecting the country in times of famine, but 

irrigation cannot entnely protect the country in such years. 
Wc"must have irrigation works to the utmost extent pos- 
sible, but at a reasonable outlay. 

96. Q. You say in paragraph 20, page 5 of your Memo- 
randum, 41 in good seasons the black hoi 1 of Ike Deccan 
yields a full harvest and in ordinary yearB a fair harvest 

1 suppose there is great variety in the black soils? — Yes, 
there is a gical vaiioty. 

97. Q. In some places more than others they take iiri- 
gation? — Black co* ton soil is the worst f«»r irrigation; it 
Cracks ; other classes of black soil which arc mixed with sand 
or have a mu ram sub-stratum are favourable, especially for 
sugarcane. 

98. Q, Do you know of what proportion of the Deccan 
black soil one might say that it cannot be irrigated at all F 
—A very small proportion. On all kinds of black cotton 
soil if there is a chance of good rain ; it pays the people to 
iai*e food crops and cereals on rainfall rather than on canal 
water. Irrigation fiom canals can be carried on with 
profit for growing all crops which cannot grow on ram 
alone. We found at Ahnmdmigar, where the soil is black, 
they fake water, hut at Surat and Broach under no circum- 
stances will they take it P—1 think that, there is more sand 
in the Ahmaduagar soil. Suiat soil is inferior for purposes 
of irrigation. 

99. Q. 1 see you say in paragraph 29, page 5, “during 
1895-96 the area irrigated in the Deccan and (Jujerat was 
71,923 acres and the assessed revenue from water-rates 
amounted to Its. 4,62,476. J luring 1 897-93, though the area 
rose to 126,516 acres, the vovenue amounted to lis. 4,93,139 
only, so that with an increase of 69 per cent, in area the 
increase 2u revenue was about 9 per cent, only P ”—1897-98 
was practically a famine year and there was {amino in the 
previous year. People weie anxious to replenish their store 
of grain and there was an extension of dry crop irrigation. 

100. Q. The Mas wad and Ekrtik tanks cannot, *1 suppose, 
ho connected with the ghats'*—! think not the Kkruk ; an 
attempt might bo made with the Maswad ; tho question 
should be investigated. 

101. Q. You Hay on page 8 in paragraph 6 “ the forma- 

lities of tho water applications and special measurements, 
etc., are also obstacles in the way of extensions of irriga- 
tion ” ; you propose the “ fixed ” area on that giound p — In 
order to enable us to dispense \sith water applications by 
crops, I have pioposed “ fixed ii ligation ” under my scheme. 
I propose to dispense with water applications entirely in tho 
case of small irrigation works ouly. 

102. Q. Would the “ fixed area ” be tho same land every 
year? — It would bo the same for six years and would then 
bo changed. Under my scheme one-third of the water-sup- 
ply will be given to the “ fixed area” always; tho remain- 
ing two-lhirds will bo given to tho “ permissible area ” in 
good seasons and bo applied to dry cropB in soasons of 
drought. 

103. Q. If a man held 300 acres, he might without send- 
ing in an application grow sugarcane over UK) acres? — Yes, 
I should restrict the area under sugarcane to one-third of 
tho total area of the blocks. 

104. Q. He might grow it on any hundred acres P— Yes. 

105. Q. lie might change tho field so long as he did not 
exceed the area? — Every village under command and which 
fan be conveniently sorved by the canal should have one or 
two specified blocks to which it ligation should be confined ; 
the people of the village must agree among themselves to 
practise irrigation in that block ; people \n ho have no land 
of their own may leaso out plots from others, ns is at pre- 
sent done, duiing the currency ol the lease for water-supply. 
I should guarantee tho water-supply for such blocks for six 
to seven years at a time. 


106. Q. Don’t you think six years too much P — No. We 
havo sugarcane crop running six years without ro-sowing. 
That is unusual of couise ; the usual custom is to have a 
ratoon crop for two or three years. 

107. Q. (Mr. Muir* Mackenzie,)— Would you endeavour 
to make phads P— Yes ; but people will do the distribution 
among thcm*elvos as they have done in Nasik and Khan- 
(lesh ; this point is explained in Mr. Beale's report. 

108. Q. Within a certain area the cultivators would pro- 
bably arrange their own rotation P — Yes. If we have a 

fixed ” area for which we guarantee water the people will 
lay out thoir money and manure their land ; under the pre- 
sent system there is too much 'uricertaint.y. 

109. Q (The President .) — Would you bind them to take 
water P— This is explained rn paragraph 55, soction 9 of my 
nolo (read out). Tho proposals 1 havo made are, 1 think, 
under the present circumstances the host. If water were 
given to any and every part of a village, there would be 
serious loss. With the same quantity of water wo shall 
probably be able to irrigate 60 per cent, more area in the 
block than if the irrigation were in scattered patches. 1 
admit there will be some difficulty in giving opportunities 
to all cultivators to irrigate, but they can arrange among 
themselves and obtain plots either in exchange or by lease 
as at present. At present cultivators from parts of the 
district whore tboro is no canal irrigation bring their capital 
and obtain lease of plots of land for sugarcane cultivation. 
The same might bo done in connection with the blocks. 
Sanction to giant a block may bo withheld until tho vil- 
lagers agree among themselves to give a share to a reasonable 
proportion of the cultivators in the village. This seems to 

00 the host possible system under existing circumstances, 
but if a better system is suggested, we shall bo glad to go 
into it and give it a trial. 

The population of the Bombay Presidency according to 
the census of 1901 was 16 millions ; the not cropped area is 
more than 19 million acres, giving a rate of more than 

1 acre of cropped area per head of population. In all other 
provinces — vide Appendix I of my Memorandum— the rate 
per head is less than 1 acio. One reason why irrigation is 
not so extensively encouraged in this Presidency seems to 
be the large area cultivated compared with the population ; 
if they get a good crop once in two or three years, they can 
afford to live on it. 

Another point 1 wish to bring prominently to notice is 
the percentage of area of well irrigation on total cropped 
area; in Madras this percentugc is 489, in Bombay it is 
8*40, while the corresponding percentages for tank and 
canal irrigation aie 19*50 and 6*70 for Madras and Bombay, 
lespectivoly. 1 think tliCHO figures show that adequate 
piovirion is not made in Bombay, and that there is large 
scope tor tho extension of canal aud tank irrigation in this 
part of the country. 

I havo said already that the proportion of cropped area to 
population is larger in the Bombay Presidency than else- 
where. Dry crop irrigation will not pay in Bombay ; over 
92 per cent, of tho irrigation in Madras is under paddy or 
rice. It* nee is excluded, other irrigation, including peren- 
nial, is small. Irrigation is mainly a question oi rice 
cultivation in Madras. Wo havo very little rice cultivation 
in the Deccan, because other food-grain mops Hkcjffw and 
bajri are grown on rainfall with less expenditure of labour 
and capital and less trouble than rice, which ordinarily 
requires irrigation m addition to rainfall. 

110. Q. This country has suffered very much during the 
last few years from famine. Supx>OBiiig you had i cason to 
believe that in 10 years’ time there would be another famine, 
what would you do for tho Dcocan before then P — Irrigation 
at the best will only be a partial remedy, but I should liave 
works of several kinds— tanks fed by gMt rainfall. I should 
also try large canals constructed like the inundation oanals 
elsewhere taken from rivers led by ghdt rainfall. These 
canals will have to be taken through rough country and will 
be expensive, but tho expense must bo laced. Tho water 
which is now running to the sea will bo carried in these 
canals which in a year of drought will distribute moisture 
over tho whole country ; depressions sloug its course may 
be fillod and tail tanks like those mentioned by Mr. Beale 
may bo replenished ; and subsoil water wherever such canals 
pass will be raised and well irrigation will be encouraged. 
'I ho next class ol works, though not the least important, are 
village tanks and woirs on small livers ; these may be large- 
ly extended. From this class of works Government should 
not expect a large tevenue. If they did, thero would be 
no progress, but the indirect results will more than remv 
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lakhs may be spent annually on irrigation work*, 10 on 
large tank* and canals, and 2 on minor village tanks and 
river weirs. But the more money availablo the hotter. 

111. Q. What works would you propose to spond it on r 
—It is important to have a proper hydrographic survey of 
the country first. 

112. Q. That won’t cost very much?— Only lakhs 

per annum for the next 8 to 10 years ; there will then bo 
some excellent schemes. Meant imo wo can carry out 
reasonably good schemes already projected. 

113. Q. {Mr, Muir*3fackenzic .) — Why are you confi- 
dent that the schemes wilLbe excellent ; you will remember 
that a large number of projects 'in connection with Bake 
Fife and the Maswad were prepared which it was thought 
would.be excellent, but they were not so P — I would like A 
referenco to paragraph 30 of my Memorandum, in which I 
havo explained why. the Deccan works wero a failure. I 
hare all along contended that if the works are managed on 
lines suited to local conditions, they will show hotter results 
than they do now. I have admitted, however, that Bombay 
works will never be as remunerative as works in Northern 
India. 1 don’t ask that expenditure in this Presidency 
should be anything like what it is in other provinces, but, 
there should be a reasonable allowance made to this Presi- 
dency also, which there is not at present. 

114. Q. How are you sure that the mistakes made in the 
past won’t occur again ?— I think we are wiber now. 

115. Q. (J fr, Ibbctson.) — Why do you think in ten 
years theso schemes wilt repay Government when the present 
bchemes don’t P — They will pay indirectly and they will pay 
also a reasonable direct return if the present anomalies and 
difficulties are removed. 

116. Q. Do you think the present sohernes do pay Gov- 
ernment P— The Mulha pays more than 3 per cent, aud the 
Nira about 2 per cent, and on the two, if indirect results 
aro taken into account, the return to Government, if 1 msiy 
risk an estimate, is probably move than 6 per cent. 

117. Q. ( Tho President.)'— Do you put as your first con- 
dition certainty of supply P — That certainty is always pos- 
sible in reservoirs fed by ghdt tainfall. 

118. Q. Having got your survey and knowing all about 
tbo country, whore would you look for tho lir.d. means of 
security ; would you look to the storage of tho ghat supply P 
— Yes, and then go to the plains. 

119. Q. j (Mr. Jligham .) — With regard to the new storage 
works on the gh/its , I understand theso arc the only pio- 
posals made? — Yes, 1 have submitted rough schemes for 
four new tanks for this district. 

120. Q. Are thoro any other possibilities of storage P — 
There must bo several other sites. Thebe are all that have 
been examined. 

121. Q. Wbeiep— In the northern pari* of the Poona 
district. Also the existing woiks, the Nira and Mutha 
Canals, may be oxtondod by increasing their storage by 
means of now tanks and by extending tho canals and their 
distributaries. 

122. Q. You can make more storage works tliau are 
shown bore P— I think many more. 

123. Q. Suppose you got a greater increase of storage 
tanks, could you use them P — We could if we work on tho 
lines I havo suggested now. Wo should extend tho cultiva- 
tion of crops which do not depend on rainfall. 

124. Q. You would not extend your aroa of cultivation p 
— The total area may not increase ; our cultivation in 
ordinary years should be intensive. 

125. Q. I am speaking of this tract of the Poona district 
in whioh you have no irrigation ; could you oxtend irriga- 
tion on that by finding more storage tanks in tho ghats P — 
I think so ; no detailed surveys have been mado ; we have 
rough surveys made in some few instances showing that it 
is possible. 

126. Q. Could you make a now branch to the Nira Canal 
and divert a portion of the supply to another part of the 
district, if you have a greater supply available at the head 
of the canal P — We can extend by taking a branch from tho 
Nira Canal to Satara and Sholapur. Mr, Bealo has an idea 
of having a branch canal. 

127. Q. Provided you get water P— Yes; storage must 
be first provided. Before we think of extensions, wo should 
increase storage for the Mutha Canal in this district. The 
present canal is 70 miles long atid half of it is not working. 
There is ample scope for using all tho water wo can store up 
in lb o ghats. 


128. Q. Could you command tho north-eastern part of ^/ r , yfr. 

the district by the ghat tanks? — I believe so. uesvaraga, 

129. Q. Wind about the BhimaP — It is vorylow; it is 

very deep ; but if wo have a very high weir, it may be pos- 
sible to tako water for irrigation from it ; whether such a 
scheme is financially possible depends upon the result of 
surveys. 

130. Q. What about storage ? — Wo should probably have 
to store water near the ghats and take water a long way in 
the rivers ami raise where lequired by mean* of pick-up 
weirs. 

181. Q. Can’t you store up on the gh&ts p— Wo can. sir, 
but no regular surveys bavo been made. 

132. Q. I suppose no proposals havo been made bocause 
the river is much below the level of tho country P — Yes, 
that is the general impression. But wo may bo able to find 
site9 for reservoirs, though wo shall havo to go a long way to 
got command. 

133. Q. Last year, 1000-01, you irrigated over 52,000 
acres on tho Nira Canal P — Yes ; I can iirigate 100,000, if 
necessary. Area and the nature of crops irrigated should 
both bo taken into consideration in estimating tlm results in 
any year. 

134. Q. You irrigated 47,000 acres in 1897-98 P— Yes. 

135. Q. And 42,000 in 1896-97 P— Yes. 

136. Q. Theso wore tho largest areas? — Yin, In remit 
years. 

137. Q. Were they all very dry years? — Yes, except 
1807-98; when in order to replenish their stock of grain, 
the cultivatms irrigated a very much larger area than usual ; 
they did not wait for rain-water. 

138. Q. What was your supply in 1807-98?— Our supplr 
in the tanks was full. 

139. Q. You had sufficient supply all through 1899 P — 

No, in 1899 the Bhatghar Lake did not fill. Wo restricted 
our area and regulated our supply. 

140. Q. This shows a much larger area because it includes 
a greater area of food crops and less of sugarcane P — Yes , 
tho proportion of tho sugar* .me crop is only 10 per end, on 
that canal. 

141. Q. Of tho normal a ica ? — Yes, 10 per cent, of tin* 
normal area. 

142. Q. How much this year ? — We have got the same 
aroa, about 0,000 acres of perennial crops. I havo not got 
tho figures for the ill st- official year here, as tho Revenue 
Report is not out. 

143. Qi You do not know what it was P— No, 1 havo got 
figures for other years, 

144. Q. You had a very small area in 1892-93 P - Yes. 
the canal was young then, aud not developed. 

145. Q. In a wot year what is tho office t on the urea P— It 
will piobably go down to 30,000 acres. It thoio is plenty 
of rain, water is taken only for perennial crops and a little 
perhaps tor juar ; some water is always taken for rahi . 

146. Q. (The President .) — Is there any rice at all?— 

No ; voiy little. 

147. Q. Not worth mentioning p— No. 

148. Q. {Mr. Jligham)— Does sugarcane come under 
kharif or under rabi P — Under khari) (explains from the 
book). 

119. Q. Take 1898-99 ; you had 34,000 acres ; you say 
it was mostly perennial P — No, it was not mostly perennial. 

160. Q. ( Tho President) — You put it too strongly 
when you said that in a wet year thoro would be nothing 
but perennial crops ?— I mean that in a wot year Jtlis of tho 
revenue will bo from perennial crops; that from tbo other 
crops would be very small, though their area may be com- 
paratively large. But area alone is not a true index of tho 
results. One acre of sugarcane is equivalent to 8 to 10 . 
acres of dry crops. 

151. Q. Under any circumstances would tho area of 
perennial crops be move than 26 per cent. ? — Never. 

152. Q- {Mr. Muir- Mackenzie.)— By your system you 
can raise it to a third P — Yes, in the blocks only. Outside 
the blocks, tho dry crop area will preponderate. 

153. Q. How much of your area would be perennial 
under your .system P— About 10 per cent. ; pcienmal crops 
would get -Jrd of the water-supply, but one acio of cairn 
takes as much water as 15 acre* ot other crops, so tho area 
would ouly be about j^th* 
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^w'svaruva* l 6 ** Q* (^ r * You m are not allowed * will be a fixed rate per acre on Hub area. The only oondi* 

* a * w0T k on our own lim's,” who do you mean by 41 we M — tlon imposed will be that the area under sugarcane should 

the Local Government P— No, the Department. not be more than Jrd of the total area of the blook. 

155. Q. You are not allowed to work on your own 174. Q. You will estimate what the area would be?— 

HVMtwn P — No, not in the manner wo think best adapted to Yes, approximately. It is much easier to estimate for a 
local circumstances. block than for a field. 

156. Q- You attribute Huh to somo orders of the Govern- 176. Q. Will you mensure the area every year P — No ; 

nu nt of India P— Yes. once measured, the 11 fixed ” area is known. 


157. Q. What orders arc they ? — The Government of 
India have laid down a general policy for all the provinces. 

158. Q. Wheie is that policy laid down P I do not see it 
here P~ (Heads.) It is laid down here. 

160. Q. You say this means that the canal is not to bo 
worked for productive purposes P — That is what we gene- 
rally understand. 

1(')0. Q You say you are fettered by the Government of 
India. Where are the orders?— 1 do not say there is any 
specific order of the Government of India which applios to 
this Presidency alone, but the general impression of the 
Government of India is that where there is extensive iri i- 
gati<m that means protection. In our experience here pro- 
tection does not mean production. Government have laid 
down general rules for all provinces, but they work badly 
here. We aro guided by the rules and general policy of the 
Government of India. 

161. Q. In this particular case the Government of India 
merely remark that in a season of drought there has been 
a deeiease of area. It is usual to expect an inoieaso of area 
in a diy year. It seems a harmless remark on which to 
baso such an assertion P -Hut increase of urea means, in 
a large number of cases, deeiease in revenue in the special 
circumstances of this Presidency. 

ICtJ. Q. That remark may be made in regcard to any 
canal in a season of drought. I do not see bow 3011 can 
construe it in the way }ou do P— For this reason; our 
wator-Bupply in « year of di ought is limited and we lmvo 
to help the perennial crops of the previous yo^r and provido 
water for a reasonable area of new sowings of the same 
elusj» of ci ops. If water is diverted from these to increase 
the area ot dry crops, irrigation of perennial crops would 
be disoiganised. In this Presidency we ought to look to 
valuable crops rather than to extension of area. 

]t;3. Q. You have no other order to restrict your supply 
to protection of dry crops ?— No dneot orders. 1 think it 
is the impression of the Government ot India that wherever 
there is extension ot area under irrigation there is protec- 
tion. Protection means production elsewhere, but not here. 

164. Q. Hus your Public Woiks Department ever made 
any representation to Government on the matter P*-I think 
so. 1 cannot say definitely what, they have done, but they 
must have represented the difficulties several times. * 

165. Q. To explain your plan a little more fully why 
do you n strict the area to -Jrd of the available vater- 
supply P— Pecan so we can guarantee water-supply to that 
extent only in a year of drought. 

166. Q. Why don’t you propose to restrict to 13,000 
uric*? — Because you object to our working the canal on 
productive lines in ordinary years and protective in famine 
}eui>. Possibly I may not be very dear ; it is not Jrd of 
the area ; it, rs Jrd of tire water-supply. 

167. Q. One-third of tire water-supply P — Yes ; I would 
set that apait for perennial crops every year; that would 
give fixity to irrigation. 

168. Q. You guarantee Jrd of the water-supply to peren- 
nial crops? — Yes, to the blocks in which I propose to carry 
on “ fixed ” irrigation. 

161). Q. They can use the water for what they like?— 
No; I would have about one- thud of the area only under 
BUgareane ; some such condition would have to be put in. 

170. Q. You would not interfere in any way with the 
.village r— Not so long as they manage properly. If they 
wasted water or quarrelled among themselves, wo uaa} inter- 
fore and regulate. 

171. Q. Will they not look upon it as a permanent 
assessment P — We don’t waut permanent assessment ; wo 
only want fixity for six or seven years. I should accept 
joint applications from each village for six years. 

172. Q. What would 3 on charge for Jrd water-supply? 

— About Rs. 12 to Rs. 15 per acre. 

173. Q. If you guarantee -Jrd of the supply, how can 
you charge upon acreage P— The area which -Jrd of the 
supply annually available can i» ligate will be estimated, 

' This area will be distributed among the villages. There 


176. Q. You say— “ I give you for six years £rd supply 
and we estimate that you should irrigate so many acres?*' — 
Rut Jrd of the supply has nothing to do with the indivi- 
dual villages. The entire area of the blocks of all the 
villages will require $rd of the supply. 

177. Q. Suppose the supply is short P— Wo guarantee 
only |rd of the minimum available supply. Our ghat fed 
tanks always fill, even in a year of severe drought. 

178. Q. ( The President.) — For statistic*. purposes you 
would measure up the aroa P— Blocks arc fixed for six years 
and the area is known. No measurement is necessary every 
year. 

179. Q. Suppose a man has got one or two fields outside 
the area and puts in sugarcane P — Wo would not give him 
water except on the permissible system, 

180. Q. (Mr. Muir -.Mackenzie.)— Do you take it for 
granted that they would take water P— They are willing to 
take it on these lines on the Niro Canal; people have al- 
ready ^ sent in applications. I believe the Local Govern- 
ment is favourably disposod to give the scheme a tiial if it 
is shown to be practicable. 

181. Q. (Mr. Higham.)— You think you will irrigate a 
larger area of perennial crops if yon guarantee them |rd of 
the supply than they have irrigated in tiro past P — Yes, wo 
have now 5,000 acres of sugarcane on the Nira that brings 
about a lakh of revenue ; we should havo 7,000 under my 
scheme. 

182. Q. Wiry P— Beoauso during years of good rainfall 
we can give water for perennial crops which in bad years 
will be protect ed by wells. 

183. Q. What would .prevent thorn from putting down 
sugarcane now under the present system P— They are not 
sure of the water-supply ; if rain fails, wo restrict the 
supply. 

184. Q. The cultivation of perennial crops on the Mutha 
Canal is now more or less a gamble P— I think so, as regards 
7*rd or ith of the aroa. 

185 . Q. Is the supply to poronnial crops uncertain on 
the Nira Canal?— Yes, it depends on the locality. In the 
upper reaches the crops are practically safe. In the middle 
ot the canal the supply is uncertain. 

180. Q. Taking an average P— About £th is uncertain. 

187. Q. (Mr. Ibbctson.) — Tliero would bo less gambling 
under your new system P — Yes. 

188. Q. And then in addition to that you would have 
also the * perennial* area on which there would be a certain 
amount ot chance P— Yes, that is a great point. 

189. Q. (Mr. Higham.)— What do the people do in the 
year of famine ; do they rnlueo the area of can© of thoir 
own accord and increase the area of food crops p— We reduce 
the area of sugarcane for them ; the wliolo thing is done by 
us. My experience in this district is that the demand for 
sugarcane in a bad 3 ear is as great ns in ordinary years. 

190. Q. I think the Bombay Government have .several 
times explained the reduction in the area under sugarcane as 
dm* to famine and plague P— It was duo to the low rate of 
raw sugar in 1897 and 1898 ; these abnormal causes operated 
also. 15ut since 1899, in which year I took charge ol these 
canals, the demand for water for sugarcane has been as keen 
as for dry crops. 

191. Q. Ordinarily considered, people would cultivate as 
much cane as they possibly can even in a famine?— Yes; 
that is the tendency. 

192. Q. I snpposo in a famine year an acre of oane is 
quite as good as an acre of fodder crops?— A groat deal 
better ; it will employ more men and for 12 months instead 
of 4. 

193. Q. An aero of sugarcane requires more water than 
an acre of dry crops P— Yus ; about 8 to 10 times more. The 
grosH produce per acre of sugurcane is valued at about 
Rs. 6 DO snd fodder crops fetch about Ks. 80 in a famine 
year and Rs. 30 in ordinary years. 

194. Q. (The President.) — How many cubic feet do yon . 
require lor un acre of sugarcane P— About 3 or 4 lakhs 
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of cubic feet. The yield of cane is worth about 7| times 
that from rabi crops. 

195. Q. It will pay you better to use your water upon 
dry cropa than it will upon sugarcane crop if sugarcane 
takes 10 times the amount of water and only fields 7£ 
times the produce P — But tho demand for sugarcane is 
constant ; not so for the dry crops. Besides, the dry crops 
require water either in the monsoon or in the rabi season 
when the water is not so valuable. 

196. Q. Could you irrigate seven times as great au area 
of dry crops as you could of oane if yon stop sugarcane 
altogether P — Ten times more of rabi ; for every acre of 
cane we can irrigate 10 or 12 acres' of dry crop*. 

197. Q. Would water be taken P— Only in years of 
drought, not always. For perennial crops the demand is 
constant. 

198. Q. (Mr. Muir •Mackenzie.)— Do you think that the 
rates now charged on the Nira Canal are unnecessarily 
lowP Do you think that poople can pay a higher rate P — 
I think the rates are very good now, bq£ they are capable 
of increase in three or four years* time. 

199. Q. Why must we wait ?•— On account of famine. 

200. Q. People on the canal are l ich and prices of crops 
have risen P— Yes. 

201. Why do you say we ouglrt not to increase 
them ; I ask you generally whether the rates charged are, 
in your opinion, excessive or too low P —For ordinary, dry, 
and monsoon crops the rates are fair ; for cano the rate is 
low. 

202. Q. How long ago were these rates discussed P — On 
the Nira Canal very recently ; on account of famine they 
have not enhanced tho rates. 

203. Q. (Mr. 2Z»<7Atfm.)— -Could yon give me details of 
}our expenditure on Revenue establishment. — the establish- 
ment that you have to maiutoin on the Nira Canal P- -Yes. 
(Refers to statement I-C.) * 

204. Q. What is your charge on establishment P— About 
20 per cent, of the gross le venue. 

205. Q. What do you allow for collection ?— Five per 
cent, on total receipts. 

206. Q. Who does that go to P— The Civil Department. 

207. Q. Twenty-five per cent, is taken for the main- 
tenance of local establishment?— Yes. 

2( 8. Q. Do you know how they exactly divide the estab- 
lishment between the works and revenue P — We have got 
a certain amount of expenditure on woiks and repairs; on 
that they charge 25 per cent. Tho whole of the balance 
goes agaiust the Revenue establishment. 

209. Q. You recommend as one means of protecting the 
provinces from famine that tho Government of Iudia 
should allow j*ou to spend about 10 lakhs a year on new 
works P — Yes. 

210. Q. Is that 10 lakhs for the whole province or for 
the Poona district P— For the Presidency proper, excluding 
Sind. 

211. Q. I think the cost of irrigation works on an average 
is about Rs. 200 per acre P— Yes, according to the present 
system of accouuts. 

212. Q. Ten lakhs a year would ultimately go to incro.ise 
the area by 6,000 aoivs per annum P — Yes. 

218. Q At tho end of 20 years you would be prepared 
to meet famine with 100,000 acres P — Yes, it looks small, 
but it would mean double the present area. 

214. Q. What percentage would that be of tho area under 
cultivation P— Something very small ; I do not expect any 
great results from irrigation alone ; have said so in my 
Memorandum. 

216. Q. You say double the present area P — It is not 
enough ; if you give 20 lakhs it would bo a very good thing. 
—I only mentioned what we were likely to got ; not what I 
thought was necessary. Before tho famine wo were getting 
1 or 2 lakhs a year. So 10 lakhs are a Urge amount 
comparatively. I would welcome 20 to 30 lakhs. 

216. Q. ( Mr . Ibbetto *.)— The oane is a very valuable 
crop ; you cannot afford to risk it ; it takes a largo quantity 
of water ; you must know how much you have to provido 
for. In your npte you say tho cultivator grows fodder crops 
in the hope of being able to do it without your water ; he goes 
on waiting from day to day hoping for raiu and when he 
does want your water he wants it in a hurry and must get 
it at once ; any delay on account of his having to submit an 


103 

application would be very injurious; would it do to have %£ yj gi 
applications for cane only, to give the oane area preference t€$ caraya . 
but allow people to use the balance of the water as they .. - 
liked P -In the monsoon there is no difTi *ulty ; on many 
canals there js some water to spare and this they can use. 

Thore is a Government order permitting u* to give water 
for dry crops without waiting for application. 

217. Q. Have yon never in your timo imposed double 
rates on men for taking water without application P— Not 
on dry crops, except when all tho water was required for 
crops for which water applications had been accepted. 

218. Q. Why not extend tho same principle, to those 
who take water for fodder crop, wheat, gram and juai* 
when they choose at the end of monsoon as long as you got 
your sugarcane watered P— Our water-supply becomes very 
valuable after the monsoon. Our stock is limited and wo 
have to use it in as profitable a manner as possible. Wo 
have to regulate between sugarcane and other crops. 

219. Q. Suppose yon give sugarcane tho preference, then 
would you give water for other crops without application P 
— Only where we havo an ultimated supply. The supply 
is so uncertain ; wo have to look ahead and provide fur 
sugarcane Rowings in March or April. 

220. Q. Before 1896,1 understand that a great deal of 
your water was unused on theno canals P — To a great extent ; 
it was in 1898 also ; but wo never have any water unused 
in thcHo da\s, not during these last three years. 

221. Q. Before that? — Tho people would not take it. 

222. Q. Would they not have used your water if you 
had allowed them to take it without making an application ? 

— It might have had some slight effect ; perhaps about 5 
per cent., but we did not want to lot the aroa to go out of 
our hands. 

223. Q. In a good year you abolish application ? — No, 
we relax stringency, in accordance with tho orders of 
Government. 

221*. Q. The application system would only bo worked 
strictly in a had year?— Yes, hut sometimes we have to 
place restriction year after year, except in tho monsoon, 
if there is a considerable extension ot perennial crops under 
t he canal. This remark applies to the Mutha Canal only, 
which is a productive work. 

225. Q. In your scheme of irrigation you guarantee { rd 
of the water-supply, presumably for cane irrigation, and 
givo ivd on your ‘ permissible * system ; if people aro willing 
to give ^rd on your ‘ permissible * system why not get the 
first Jrd taken on the same terms, that is, have jjrde* per- 
missible’ and no * fixed 'area? — Because in the permissible 
aroa then there would he uncertainty of cultivation ; water 
would not be available in ft year of drought. 

226. Q. Do you think they will always prepare their 
land for Jrd if it is fixed ? — Y"os. 

227. Q. They won’t prepare for %rds ? — They will bow 
evory your ; my object in having Jrd permissible is to have 
J,rd of the water-supply in a famine year for dry crops. 

They prefer to havo an assured supply which would only be 
available for the “ fixed ” area. 

228. Q. (Mr. Muir- Mackenzie.) —If you don't have a 
fixed area you don't got extension ? — No. 

229. Q. (Mr. Ihbetson .) — You say this permissible water 
would bo very largely used by people with wells?— Yes. 

230. Q. Is it not waste to give canal water fo poople 
who have got wells? — Tt pays them to use canal water. 

If they tire left to wells alone, unaided by canal water in 
good years, they will abandon irrigation. 

231. Q. Speaking of tanka, you say " smaller tanks 
perform a useful office in Madras, namely, to protect the 
rice crop during a break in the weather.” Why should not 
they do the samo in the Deccan P— Because they have rice 
in Madras ; we have no rice here. 

232. Q. Is there no rice in the Deccan ?— Very little ; 
there is rice on the hills, of an inferior kind ; it docs not 
pay the cultivators to go to the expense of rice cultivation 
there. 

233. Q. Would small tanks be of use generally in tho 
Deccan ?— Yes, small tanks will do good in many ways. 

234. Q. How?— -There will be moisture and the water- 
level in wells will be high in the neighbourhood. 

235. Q . Would there be any irrigation P— A little 
perhaps ; indirect irrigation from wells there will bo. 

236. Q. Diiectly they wou't pay P— No ; small tanks will 
not pay in the Deccan* 
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Mr. M. Vi S' *>97. Q. Do you think people would bo ready to contri* 
vesvaraya. Imte for their construction P — I think they may be asked. 

Tho experiment i« worth a trial. 

238. Q. Yon aay — “ one reaRcn why well irrigation is not 
largely practised is that the Bubsoil over wide areas is rocky 
which inakcH well excavation a matter of great expenso.’* 
Do you Ibink people would u*e wells largely if thev had 
them; would It he profitable to wink thorn irrespective of 
the cost of making them p — In a famine year they would 
pay. 

289. Q. That would be one year in ten P— Yes. 

210. Q. Would it pay a man to use a well if it wore 
made for him P — 11 would depend on tho enterprise of the 
man ; if capital and manure were forthcoming, it would pay. 

241. Q. You say that it is by artificial debits that 
working expenses arc enhanced?— Not as regards the 
working expenses ; the charges arc fair on the Nira and 
Mutha Canals; but in regard to capital expenditure there 
are artificial debits. 

242. Q. Is the capital expenditure enhanced? — Yes ; to 
some extent by artificial debits. 

248. Q. On tho Mutha and Nira Canals you have 
sepai at c establishments for supervision of irrigation? -YeH. 

214. Q. Your working charges arc actually what it 
costs ? Yes. 

245. Q. Therein no artificial debit P— T am not prepared 
to go so far as that. 

240. Q. Is there a large artificial debit?— No. 

247. Q. They are mainly actual? — Yes. 

248. Q, You say that, the actual average working ex- 
penses would ho about Ks. 3 per acre ? — Yes, they vary ; 
Its, 3 are for tho whole area in the Presidency. On tho 
Mutha Canal the working expenses amount to Us. 7, because 
t lie principal crop is sugarcane. 

249. Q, You say that an acre of eano costs much more 
for maintenance than an acic of juari ? — Yes. 

250. Q. What, makes up Rb, 7 ?— Maintenance, ropaiis, 
and establishment. 

251. Q. You say tho average is Rs. 3, and enne, which 
forms a substantial portion of your crops, costs Rs. 7. 
What does juari and wheat cost?— A good deal less. 

2**2. Q. Could you give mo an idea? — Say Rs. 1-8. 

253. Q. Suppose you double the aiea of wheat and 
juari you would not double your expenses ? — No, wo 
would reduce them, that is, judged by the rate per am*. 

254. Q, Your Rs. 3 includes all crops? — Yes. 

255. Q. What is Rs. 1-8 ? — For wheat ami rahi crops 
only ; tho average is Rs. 3. 

25G. Q. As rahi only pays Us. 2 and working expenses 
are Us. 8, therefore you say it would uot pay >ou to increase 
your area under wheat?— I am referring to the results in 
the wholo Presidency. We have got about 100,000 acres 
under irrigation. I have said the total area considered 
hvigsiblo is 300,000 ; supposing we had all these 300,000 
under rahi area, our total revenue would he less than what 
it. is now. 

257. Q. On page 13 von say— the Executive Engineer 
is requited to keep his tanks and canals up to a cerluin 
standard of efficiency and when he has done this the water 
may tun to waste or remain locked up in the tanks for all 
ho cares/' Is this an exaggeration P - I say so to make the 
position clear. Wo have not worked that way in this 
disti ict . 

258. Q. What I want to know is this. Is there anything 
in the present system which could show to tho Executive 
Engineer how the canal pavs P — The lieveimo Report shows 
that. 

259. Q. Not until tho Revenue Report comes? — No ; the 
final figures are bent to tho press by the Examiner, Public 
Works Accounts. 

200. Q. Could he not got an idea? — Yes, a rough idea 
from area* and expenditure in his own accounts* 

2G1. Q. Is thero anything which you would suggest, to 
enablo the Executive Engineer to have a keener insight 
into the use of water? — I think the Executive Engineer 
must study carefully the irrigating capacity of the work, 
and watch the operations from week to week; otherwise if 
there is a deficiency of water the crops will suffer or water 
may be locked up and remains unused. 


202. Q. All these things depend on tho man who has 
( barge? — Yes ; I have got charge of the Mutha Canal, and 
if I do not dear tho silt, 1 mav show a saving of, say, 
Rs. 10.000, and get credit, tho resulting evil effects will not 
he felt in my time, but in my successors. 

203. Q. Is there then anything you could suggest that 
would give the Executive Engineor a keener insight? — If a 
programme is drawn up to sec month by month what water 
there Is and what area ‘under iirigation, the Executive 
Engineer will he able to take steps to stop extension of 
irrigation if the water-supply is scanty, or to extend tho 
same if the supply bo abundant. If they know that we 
are able to give water liberally, .probably people at the tail 
of the canal will take it. 'There has always been less water 
than there was demand for in my timo. 

204. Q. You never had surplus water P— We nover had 
more water than we could use during tho last throe years. 
In good years they do not want it for 6rdinary dry crops, 
and then there is a surplus. 

265. Q. Do you know tho reason of the difference 
betwoin Imperial and Provinoial districts? — Thero are 
several daises of works in progress in a district. Irrigation 
Work (Imperial), Military Works (Imperial), Roads and 
Rnilding^ (Provincial). Tho district is clashed as Imperial 
if works of that dass preponderate, or Provincial, if the 
major portion of tho expenditure in tho district is from 
Provincial funds. Certain fixed percentages mo charged for 
establishment on all miscellaneous works and the balance of 
expenditure debited e.n bloc to tho class of work* which 
decides the classification of the district. In tho Bholapur 
district only fixed percentages are charged on irrigation 
works (refers to para. 30 and reads fiom appendix, page 23), 
and tho result is the establishment charges aie voiy low iu 
that district. 

2G6. Q. At page 10, paragraph 36 of your note, you say 
— “ Total cost of maintenance, including share of revenue 
management/* What is the share P— They chavgo 25 per 
cont. on actual works expenditure. 

267. Q. Of the two canals, which do you say is protec- 
tive F— The Nira. 

208. Q. I understand that you actually held up water in 
reserve in order to provide against a year of drought ?— Yos. 

209. Q Are thcie any orders to that effect ?— 1 1 is 
legulated by practice and by the general impression that 
the Government of India want a large area of food and 
fodder crops to he irrigated, especially dining years of 
seal city. 

270. Q. Tho general impression is that tho Government 
of India wish that food and fodder crops should be pro- 
tected ? — Yes. 

271. Q- There are no specific orders? — I have already 
quoted some orders which can be read that way. 1 have 
also explained why tho Government of India associate 
increased area with improved lesults. 

272. Q. You say > on cannot give sufficient water for 
high class crops?— Yos, now-a-days, to tho extent there is 
demand for it. 

273. Q. Practically there is no demand for water, except 
for these high class crops, in a year of fair rainfall? — No 
huge demand. 

274. Q. We were told yesterday that oortain people would 
take any amount of water for diy crops if you give it 
every year? — Thera is no demand for dry crops ; they won't 
take the water ; they will wait till tho last moment tor rain, 
and if rain fails, then they rush for canal water. 

275. Q. They won’t begin to irrigate before they know 
that the rain will not oomoP — Yes, they won’t insure their 
crops beforehand. 

276. Q. You say — “ fear of enhancement of revenue exists 
in the case of well irrigation ; '* do you say that from your 
onmi knowledge P— The statement may not be correct; l 
have heard reports, hut have no porsonal knowledge. 

277. Q. (Mr. Muir- Mackenzie.) — Have you ever hoard 
; eople say so?— Yes ; I think it is not a fact. 

278. Q. ( Mr . Ibbetson .) — There is no enhancement, but 
they are afraid P— Yos, there is no doubt about that. It 
would bo a good thing if Government published their 
intention broadcast ; then there will be no fear* 

279. Q. Do you suppose that in this district there is 
one year of famine in ten?— I could not say, Thero have 
been four bad }ears within the past six years. 

280. Q. How many scanty rainfalls are there in ten 
years P— In the eastern part of the district it would be quite 
five, 
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281. Q. In the western parte P— Nine years out of ten 
are fairly good. 

282. Q. How many years in the eastern part P— Four 
good yearg, five bad years, and one a famine or very bad 
year. 

288. Q. Do yon know why Government has prohibited 
the irrigation of sugarcane in the neighbourhood of towns 
and villages P— For sanitary reasons. 

284. Q. Are you forbidden to give water to sugarcane 
within a qnarthr of a mile from the villages P— Yes ; if 
there is a nullah between, water is allowed ; othorwise irriga- 
tion of perennial crops is. generally forbidden, within i 
mile of villages. 

285. Q. (Afr. Muir- Mackenzie.)— Is there an order to 
that effeot P — Yes. 


reaohod the limit, bnt on the Kira we could decrease the Mr. M. Ffc* 
area of rabi crops and increase that under perennial. vesvaraya. 

301. Q. I notice that the rabi crop except in yoars of «— 

drought is 14 or 15 thousand P — That is during yeara of 

very seasonable rainfall j ordinarily the area is about 25 
thousand acres. 

302. Q. On page 4 of your note yon say that irrigation 
works get no credit for increase in land revenue. IX> you 
get no credit P— ' Wo get practically none. They got DO per 
cent, in Sind. We do not increase the land revenue here on 
account of the canals. Perhaps you refer to 2nd class 
irrigation works such as handharas on which a consoli- 
dated rato is fixed. On those we get about 66 per cent, 
of the consolidated rate credited fco the works. Under first 
class works no portion of tho land revenue is credited to 
the works. 


286. Q. Can you produce it P— Yes, I can. There are 
strong objections to a heavily manured crop in the vicinity 
of a village. 

287. Q. (Mr. Ibbetson.) — What kinds of crop are heavily 
manured? — Sngarcane especially. Whenever there was 
irrigation formerly it is not preventod ; but only extension 
of irrigation to new lands within i mile is. 

288. Q. Is compensation given to water-logged lands P— 
I have never received an application ; *1 should think Gov- 
ernment would ho very favourably disposed to consider 
applications in cases where any real damage is caused by 
water-logging. 

289. Q. {Mr. Rajaratna Mdlr .) — I find that the capital 
outlay on irrigation works in the Bombay Piesidoncy, direct 
and indirect, was 486 lakhs, of which yon have only cleared 
off 5 lakhs to the ond of the year, thus leaving a largo 
amount on the wrong side of tho account. No wonder the 
Government of India objects to further giants; can you 
tell me how this is P — It is due ohiefiy to accumulation of 
interest charges. I have already said that our works do 
not pay. Tho yearly net revenue falls short of the interest 
charges on the capital laid out. 

290. Q. Now tnrn to the Mutha Canal, do you know that 
tho capital outlay was 62 lakhs and the intoiest 62 lakhs. 
Why is tho interest so highP— - The work was spread over a 
number of years, and though practically completed in about 
1876, thero are works still going on which are charged to 
capital. Besides, the yearly net revenue does not yet cover 
the interest charges on tho capital. 

291. Q. (The President.)— I suppose the dam was very 
costly and the cost high in proportion to the size of the 
canal P— Yes, also it took many years to complete the work. 

292. Q. (Mr. Rajaratna Mdlr.) — Do you think it pos- 
sible that by building storage works you could make the 
canals pay a larger return ? — Yes. At the present moment 
there are two schemes for increasing the storage of tho Mutha 
Canal under consideration. The proposed storage reservoirs 
will probably cost from 16 to 18 lakhs of rupees. They arc 
mentioned in Mr. Beale’s report. 

298. Q. They have not been forwarded to the Govern- 
ment of India ? — No. They are only rough estimates based 
on preliminary surveys. 

294. Q. On the first pagG of your answers you give the 
cultivable area as 289,981 ; what does that represent P — The 
total cultivable area commanded by the new irrigation 
works in the Poona district. 

295. Q. Will the existing works irrigate that large area P 
— That is only tho area commanded. 

296. Q . The actual area irrigated is net given ; can you 
tell what the area irrigated will be when all the works are 
completed ?— I cannot give it for the whole Presidency ; in 
the Poona district about 66,000 to 100,000 acres can bo 
irrigated annually* 

297. Q. Could yon irrigate a larger area if you extended 
the area of dry crops P— Yes, we could make the Kira Canal 
works irrigate a larger area if we gave a larger amount of 
water to dry crops than we at present do, but more area 
means inferior crops. 

298. Q. Against the Mutha Canal largo revenues are 
shown under miscellaneous, indirect and direct. Can you 
explain it P— They include receipts from the water-supply to 
the Pooua Cantonment, which amount to about Ks. 1,25,000. 

299. Q. On tho Nira and Mutha Canals how much sugar- 
cane or perennial crops is under irrigation P— Under the 
Mutha about 4.600 acres and on the Nira about 5,600 acres, 

800 Q Can these areas be increased ?— Yes, if we reduce 
the other class of irrigation. On the Mutha we have 


303. Q. Ifyouaddtho water-rate to the land assess- 
ment, what proportion is the water-rato P — The Nira Canal 
is what is culled a Capital Account work and land-rate and 
wator-rato have no connection with one another. In the 
case of 2nd class works, the figures are given in the Irri- 
gation Revenue Report for the Bombay Presidency. 

304. Q. When waste lands are brought under cultivation 
for tho first time, do you not take credit for land assessment 
in addition to tho water-rato P — No, I am not aware of any 
such credit. 

805. Q. You say yon would have a fixed area for which 
you would allow iirigation under your “block” system; 
will not this bonefit only a favoured few P — The blocks, it 
is true, will bo on land owned by a few peoplo, but all the 
villagers who requite to participate may obtain share of 
the area by exchange or loaso for tho period the water- 
supply is guaranteed to tho block. The water-supply to a 
blook will bo granted only after tho villagers have oome*to 
a satisfactory agreement among themselves in this reaped. 

306. Q. You fix tho block in the holdings of two or 
three rayuts ; would it not bo possible to fix a share in each 
rayat’s holding P — If we give a watei -supply to any field 
wherever situated, the waste of water would bo very 
serious. Tho water which would he savod under the block 
system would probably suffice for one-third to one-half 
more area. There is now a lot of waste from field to field 
on tho distributaries. 

307. Q. Is your plan workable in practice P — Yes, I 
think so. 

308. Q. But only a certain number of rayatg will benefit 
by it P — We propose blocks of 60 acres or more, and wo 
propose that all the villagers should share in the benefits of 
the fixed area. 

309. Q., I think there is a serious objection to fix the 
block at 50 acres. Why not apportion it ucoordiug fco the 
holdings P— Yes, you may do that. 

310 Q. According to your plan the poorer men will 
be excluded P — We can easily frame rules to bring in all 
who want a share. Before sanctioning a blook, the culti- 
vators should be asked to come to an understanding among 
themselves in this respect. Obtaining land by lease for 
sugarcane cultivation is a common practice in this district. 

311. Q. On page 8 of your note you say that on tho 
Nira Canal the rate paid is 16 to 20 rupees for sugaroAno ; 
is that the maximum ; don’t you charge 40 to 60 rupees 
sometimes P— The rate given is tho average rate for sugar- 
cane. 

312. Q. In regard to clause 3 of tho same paragraph on 
page 8 is the rate charged on the whole area or only tho 
irrigated urea P— On the whole area, whether irrigated or 
not, 

813. Q. In regard to paragraph 22 on pago 9, have 
there been no eases of private canals P— Not that I am 
aware of. 

314. Q. Do yon permit the construction of canals if the 
people consent to pay enhanced water-rates P — If they 
build them at their own cost, we may remit the water-rato 
for, say, ten years. 

315. Q, Is there scope for private canals in the Poona 
district P —Yes, if liberal concessions ore given, but Gov- 
ernment should be prepared to lose money. Either Gov- 
ernment should construct the canals themselves or forego 
irrigation rates for a long time. The people want a quick 
„eturn. 

jP 

316. Q. If wo gave remission for five or ten years, would 
that induce the people P Would capitalists take the matter 
up ?— Yes, but there is tho question of ownership of hind. 


• Vol. IV. 
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^vt'tvarav^* 817. Q. Bnt snpponinjr Government assisted them in 
\ * acquiring lands P— -Then I think extension on minor streams 
would he possiblo to & very limited extent. 

818. Q. Now in regard to the system of applications 
from rsyats, yon know what area ia irrigated ; could rou 
not dispense with the applications, subject to the condition 
that if a man wishes to change his four-month crop into 
perennial he must apply P— There are three or four classes 
of crops and I do not think it would he possible. 

819. Q. For each village the area is known. You make 
yonr approximate estimate and tell the rayat that he is 
at liberty to take water until ho changes his crop. Would 
that not work P — The cultivators change their crops so often 
that there would he trouble in regard to the sufficiency of 
the water-supply, f am sure it is not potxible on these 
canals. If we bound ourselves to give water, the agricul- 
turists might sow perennial or rahi or any other class of 
crops. Tli is v Aries according to the nature of the crops, and 
if a large proportion is perennial or rich crops whioh 
require water, sav, in the hot weather, the water-supply may 
fail. For regulation of water-supply, both area and class of 
crops irrigated should be known. 

820. Q. But if they change the crops, they must tell 
you P — I don’t think they will take water on those terms 
as they constantly change. The notices would give quite 
as much trouble as the applications. 

821* Q. Bnt the notices would bo fewer than the applica- 
tions P — Yes, hut it is most ncoessnry that wo should know, 
especially in seasons of drought, what crops we are to have. 

822. Q. Yon can measure them up P — There would be 
practical working difficulties. Wo might do it over a 
restricted area, but not over the whole district. We want 
to know early what water is required, as we may have to 
rostrict the new sowing of sugarcane or perennial crops. 

328. Q. I don't hoc what the difficulties are? — There 
would be serious difficulties. Your proposals would do foi 
small tanks, hut. not for such large works as wo have in thi 
district. We must know within 100 to 150 acres what 
crops wo have to give water to. The crops sown in a good 
year mav extend to a rear of drought and fail for want of 
a sufficient water-supply. 

324. Q. (3fr. Hfvir-Mackcnzie.) — I notice that in 
Mr. Beale's report the working expenses of the Nira Canal 
are only 1*75 in ordinary years and Re. 1 in a maximum 
year. I do not understand the R«. 3 per acre that yon 
mention in vour note. Do you mean both the Nira and 
Mntha, or the Nira alone? — About Rs. 3 is tho average 
rate of working expenses for the whole Presidency. It 
Includes artificial debits. Vide page 29 of the Irrigation 
Revonuo Report for 1890-1900. 

325. Q. What about tho Mutha P — The average does not 
hold good for tho Mutha Canal, as the crops grown under it 
are chiefly sugarcano or other perennial crops, and the 
rate of working expenses for snob crops is very high. 

820. Q. On the Pravara river and tho Lakh Canals the 
average in ordinary years is Rs. 18 P — That is an artificial 
rate, not the actual. 

827. Q. Also on tho Kadwa? — Yea. Tho high charges 
in both Nasik and Ahmadnagar districts are duo to thoir 
artificial classification as “ Imperial " districts, as explained 
on page 10 of my Memorandum. 

328. Q. On a work like tho Maladevi, which will irrigate 
30,000 aoros in ordinary times and 60,000 at other timeH, the 
conditions are not dissimilar to those of the Nira. Will the 
irrigation charges he higher than those of the Nira ? — No. 
Mr. Beale had calculated the charges on the maximum area, 
whereas it should be calculated on the average, which 
will be a much smaller area. If tho work is in an Irriga- 
tion Division, we might expect a little over Re. 1, though 
Mr. Beale estimates Rs. 3. 

329. Q. I gather that there ?s no doubt that in years of 
ordinary rainfall yon have & considerable amount of water 
to Bpare in the Nira P— We have had no such experience 
since the drought ovoitook us, but previous to that there 
nsed to bo a surplus. 

330. Q. Tn a year of good rainfall, might not you dis- 
pense with the applications, other than for cane, after the 
monsoon hos declared itsolf P — Yes, but in that case we 
would have to enlarge our distributaries, as the orops sown 
might otherwise come to harm. In the monsoon there 
would he no great difficulty. We do allow the cultivators 
to take water in the monsoon before sanctioning the appli- 
cations. 

831. Q. Aftor the monsoon P — After the monsoon we 
work the rules very strictly, as we have to be very careful. 


Otherwise the water-supply may fail and the orops may be 
ruined. 

332. Q. Yon generally know about September whether 
von will have a good rainfall. Well, if you were assured of 
that, could you not dispense with the applications P — We 
have on the Nira about 100 miles of canal and the discharge 
in tho hot weather is often not more than 100 cubic feet per 
second, and if wo dispense with applications the cultivators 
would probably use the whole supply up early in the season. 
We might dispense with applications in regard to the upper 
30 miles of the canal, but even in that roach the area under 
irrigation should he determined by measurement for regu- 
lation of the water-supply. 

338. Q. But if you are sure there would bo water P— We 
have distributaries of limited discharging capacity. They 
would have to he enlarged so ns to be able to catry the maxi- 
mum supply that might be required. 

334. Q. In order to get lid of those applications you 
might increase your outlets P— Yes, we might do that. 

395. Q. Have you any hope that if you dispense with 
the applications tho people would irrigate more P — They 
won't irrigate much more than they do now ; I think there 
might be an increase of 6 or 10 per oemt. If you remove 
all restrictions, there would be an increase, but there is the 
question of practicability. Wo might try it over restricted 
areas if a trial is necessary. 

336. Q. I understand that the prohibition tor tho culti- 
vation of perennial crops near towns and villages is restricted 
to future extensions only P— Yes. That is bo. 

887. Q. Bo you use poudrette on the Nira Canal P — Yes, 
the people are now collecting night-soil in the villages. 

338. Q. And fish manure P — Yes, they are using fish 
manure also. 

839. Q. But they do use night-soil in tho Nira Canal 
villages P — Yes, they do use it to some extent ; they get it 
from the rubbish heaps. They don't collect it systematically 
excopt in Barain&ti. 

340. Q. Mr. Moll i son informs us that in Khed they are 
taking great pains to collect it P — I don’t know about Khed, 
I know they uso poudrette, fish and oil-cake largely on the 
Nira and Mntha Canals. They got the cake from Gujerat 
and the Sabarmati. 

341. Q. Is safflower cake not usedP--I cannot say. 

342. Q. Is it jour experience that the people r feer en- 
hancement of revenue if they sink wells P — Though I can- 
not give any definite instances, that is the general 
opinion. 

343. Q. Have you noticed that it has anv effect in deter- 
ring the people from applying for iaJeavi P — I should not 
like to say ; 1 have no personal experience one way or tho 
other. 

841. Q. You say that if Government construct wells in 
private holdings tho wells will ho more expensive by reason 
of the cultivatois* labour not being utilized P— Tho work 
will be more substantial and last longer but will cost more. 

345. Q. If tho cultivator can make it for Rs. 500, how 
much will Government spend ? — Thero will bo a want of 
personal interest in Government servants, and I think the 
expenses will bo about 50 per cent. more. 

346. Q. To come to this “ fixed" area of yours, I under- 
stand that it is fixed not only in the mattor of extent, but 
also in the matter of locality. You are particularly anxious 
that certain plots should bo fixed? — Yes, my object is to 
Bftve loss of water. Under old works, you notice, the thals 
or irrigable areas are fixed in this way. 

347. Q. You would like to see large storage tanks in tho 
gh/its ; do you moan that they must he located in the gh&ts P 
— Not necessarily ; suitable sites on the rivers would do woll 
enough. But tho further away you make them from the 
gh&ts ; the higher would the dams have to he and masonry 
dams are expensive. Very high earth dams are a source of 
danger in the monsoons. 

848. Q. Would tho ghdt tanks lend themselves to 
famine labour P— Not often, but peoplo could bo employed 
on the canals. 

849. Q, Would you kindly tell me whother you think 
that the crops in tho famine year on the Nira Canal were 
equal to or superior to tho crops grown in othor parts in a 
year of good rainfall P — Yes, the yield was equal to that of 
a year of good rainfall ; it was more valuable and fetched 
higher prices. 

350. Q. You would never get a 16-anna crop from the 
land P— We would often get a 12 to 15-anna crop, but never 
less than 8 annas. 
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351. Q. Would you li lie to see tho wholo area given up 
to perennial crops in ordinary yea* P— No, I would nob 
liko the whole area given up to puvnnial crops. I would 
liko tho dry crop to go on l»y rotation to a certain extant, 
as they keep the distributaries in order to render tho water- 
ing of large areas easy in times of famine at short not'ce 
It is not difficult to restrict the perennial areas in famine 
years. 

362. Q. Supposing tho restrictions were removed, would 
It be possible to supply water for the dry crops in famine 
yoars? — Yes, but there would be great difficulty after the 
beginning of tho rahi reason. We might have a large area 
to water and an insufficient water-supply. 

353. Q. If you managed the works on productive prin- 
ciples, would it ho difficult to make them protective in a year 
of famine P — Yes, *if managed solely on productive principles 
in ordinary years. 

351. Q. If you work on productive principles, there is grua^ 
danger of tho works losing their protective ohnracteristi 0 


in a year of famine ?— That is so if by protection is meant Mr. M. 
tho saving of dry crops. vesraraya. 

855. Q. If a crop is grown in black cotton soil this year, 
it must he manured to give a good crop tho following year ; 
unloss manured an inferior crop will result. That is an es- 
tablished fact ; is not that so? — Yes. 

356. Q. Do you believe that irrigation is of value in deep 
black cotton soil without a muram sub-soil P —With light 
waterings and sufficient manure, deep black cotton soil may 
be utilized for irrigation to some extent, chiefly Jor the 
richer classes of crops. 

367. Q. It is a soil not requiring a great doal of water P — 

Yes. They raise garden oi ops on such soil from wolls. 

358. Q. On deep black cotton soils P— Yes, they are irri- 
gated by wells to a certain extent in this and othor Deccan 
districts. They are not good for growing, by irrigation, 
crops usually grown on rainfall. 


The Reverend Mr. H. Gatkh, Sholapur. 
{•Sholapur, 4th January 1002). 


It rod. Mr. 
1L Gates. 


1. Q. {The President.)— Have you been long resident at 
Sholapur P — About 25 years. 

2. Q. You know the district well And have seen it 
through its times of famine and prosperity. Yon are resi- 
dent in Sholapur itself P — Yes. 

3. Q. After the experience of those lust pad yoars, what do 
you consider would be the best and most reasonable measure 
for Government to take, in order to make the physical and 
moral distress less on tho recurrence of a famine ?— 1 have 
thought of this question considerably and of ways of get- 
ting water ; there seem to mo to bo only two ways of get- 
ting it : first, by raising it from the ground ; and, secondly, 
by taking surfaoo water. I think that an improvement 
is possible in both these ways. I am not confident that 
much can be done in the way of artesian wells j the strata 
of rocks are too level for success ; thcie must bo a varia- 
tion in the under-lying impervious strata ; thero are- some 
variations in places where water can be mote easily obtained 
than in others, and L think it would bo well to find out 
where these places are so as to help the people to get water. 
I have not had much experience in well boring, although 
an experiment was tried in Sholapur, but it seems to me 
that it well boring machinery were introduced by Govern- 
ment, trial borings might be made in certain places, so 
that the people could find out where they would bo likely to 
find water ; if, for instance, such machinery were put in the 
hands of tho Collector, it could be ^ont to different sections 
of the Collectorate and trial borings made, and I think it 
would pay. As for surfaoo water, every year oceans of it 
goes away into the Sina and Bbima rivers. India.has tho 
hugest rainfall of any country in the world and suffers most 
from famino ; why cimnot we catch the water in some way ? 
In Southern India thej; store water in tanks ; theto the 
Burfncc of the giound is more level thaq it is hero ; it is 
easier to take water out of livers because tho river hods arc 
shallow ; here, it can bo managod if dams aro put across tho 
Sina and Bhima river beds and the water turned off and 
stored in large tanks. 1 ihiiik the watei could be used for 
irrigation, or, if not, it would lftino the general water-level 
of the soil. Another scheme I have dreamed of for years 
is to put largo dams aorosp the Sahyadri or western range 
of mountains, pnt large dams in the valleys ; there is a 
rainfall of IOC to 400 inches, and it is of no use to any 
body; the land is higher than most of tho Deccan, and 
slopes to the east. Why oannot large tanks be made thero P 
I am not an Engineer, but it seems to ine something of 
that kind might answer. In Mahablcahwar we have had 
400 inohes of rain, and I have seen places whore a dam 
could be put and where an immense amount of water could 
be stored. Thero may be difficulties that I don’t see. Ono 
Engineer told mo that this water would not be very useful 
near the dams, because there is a pretty good rainfall every 
year, but 1 don't think that is a sufficient objection. 

4 . Q* Do you think that in a year of normal rainfall in 
this district the rayat would avail himself of canal wafer 
or water from the tanks P — 1 think he would. 

5. Q. Would ho take it for his staple dry crop* P— Ho 
would take it for the crops he thought would pay best— 
fuari or some other. 

6. Q. There is no question, do you think, that tho water 
would be disposed of P— I think not. 

7. Q. Elsewhere, where there is heavy black cotton soil, 
we have been assured that the iayat will only under gre&t 


extremity take water ; the works you have suggested would 
fall on the tax-payer, and it is highly important that some 
water-rate be paid, not only once in a dozen ycaiw but every 
year? — From all l know of the poople, 1 think they would 
be glad to take tho water. 

8. Q. (Af»\ Jbbetson .)— They don't take water fiotn 
existing tanks in ordinary years at present ; that is one of 
the great difficulties hero ; why is that P — Government can 
answer that question better than I can. 

0. Q. (The President.)— -Mr. Beale, would you say that 
the evidence is conclusive that tank water is not availed 
of P 

{Mr. Beale.)— 1 think so. 

10. Q. {Mr. Ibbctson.) — Do you still think that water 
brought at this enormous cost would, in ordinary years, ho 
used when the water that is there is not used? — Tho people 
seem anxious to tuko the water. 

11. Q ■ Do they over give reasons for not using the water 
that has been provided already at considerable costP — I 
don’t remember hearing any reasons. 

12. Q. You didn’t know tho fact perhap* P — No. 

13. Q. (The President.)— I suppose the faot is that in 
a normal year dry crops require veiy little more water than 
tho heavens give r — Yes, but there are lands above the black 
soil which might requiro water. 

14. Q. Take tho Ekrttk tank ; do you think it commands 
any lamJs'of that description P — Yes, black soil is sometimes 
found on high levels and sometimes on low levels, and bo- 
tween them you will find red soil or muram soil, which re- 
quites more water than black soil ; you can raise unything 
on that, if you have plenty of water. 

15. Q. From your intimate knowledge of the people, do 
you find that they appreciate the system of takavi and aro 
glad to avail themselves of it P — I think so. 

16. Q. Do you hear complaints of the formality to bo 
gone through and of money sticking in the fingers of those 
it passes through P — Yes, I hear frequent complaints ; tho 
Patel and other underlings require tlieir fee. 

17. Q. Do the people go more readily to Government 
than to the sowcar ?— I think they do. 

18. Q. You have suggested that the Collector might have 
boring machinery for testing for sites for wells ; have you 
any other. suggestion* to make which would, accelerate the 
increase in tho number of wells? — 1 don’t thiuk I have. 

19. Q. Do you think tho amount of interest— it is 5 per 
cent, in this Presidency — deters them P — 1 don’t think that 
is too high. I think generally people would rather go to 
Government and doal with Government than with the sow 
cats, because the sowcar* would try to get the fields into 
their own hands ; they can trust tho Government better than 
their own mou. 

20. Q. We have had complaints made of the rigidity of 
the Government payments ; it is said they have to be made 
whatever the season is liko, and that tho sowcar is more or 
less pliable ; what is your opinion P — I have found that 
these people always have something to complain of any 
way. 

21. Q. You don't thiuk they have reasonable grouods for 
complaint; as regards that P—1 have not that impression. 
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(Bijapur, 7th January 1002 ) 


Note by witness on possibilities in the Dencan of exten- 
sion of protective irrigation works. 

The Deccnn and parts of the Southern Mahintta Country 
are in greater need of protection by irrigation against 
drought than other parts of the Presidency. In my note 
already submitted to the Commission I have discussed at 
some length the value of wells in these least protected 
part*. 1 am aware that the well-irrigated ar»*a in the 
Deccan districts in 1000-01 was less than that of 
1890-IlhK) by nearly 90,000 acres. This is attributable to 
failure of water-supply ; the result of scant, rainfall in the 
more open plains during four oi five consecutive years. 
Good rainfall during one or two years will again raise the 
water-level and the well- irrigated area will again expand. 
If proper encouragement is given, there will be further 
expansion. 

2. At Surat I suggested to the Commission one means 
of encouragement. 1 proposed that Government should 
oiler a premium of Rs. 25 per uoie of good crop produced 
in the first year between the 15th of October and the 1st of 
May by regular irrigation with sweet water from a pakka 
built well. The total amount per well should be limited to 
Rs. ]00 where the depth is lesB than 30 feet and to 
Rs. 2(H) where deep and very costly wells are required. 
Nothing should be given for shallow wells with depth to 
water less than 18 feet. 

8. 1 would post a notice signed by the Collector in every 
village in the unprotected parts of Gu jurat, the Deccan, and 
thu {Southern Mahiattu Country, stating that the obj. cfc of 
oiTering the premium is to encourage the consti notion of 
wells in all favourable position-, so that thero would be a 
means at hand tor producing food for the people and their 
cattle in portions of all villages in famine year* or in years 
of scant rainfall ; and also oi pioviding in these seasons 
remunerative woik tor some at least of the people. In the 
same notice, in order to allay suspicion of ulterior motives, 
an absolute pledge should bo given that Government will 
not at any time raise the assChsment on well- irrigated land* 
in any greater degree than on similarly assessed dry crop 
lands. The premium which I lecominend should pass 
directly from the hands of the Collector, or one of his 
Assistants to the hands of the owner of the well. 

4. In the unprotected parts of the Deccan 1 do not 
expect to see any very material increase of protection by 
new canal or large tank projects worked by the State. The 
supplies of water for existing canals can no doubt be in- 
creased by additional expenditure for storage. The Deccan 
generally lends itself unfavourably to any large system of 
canal iirigatiou, and such irrigation ih not at presont to any 
great extent protective for various reasons. The chief 
reasons are— 

(i) that the surface of the Deccan is rolling and 
irregular and the soils which are especially 
suitable for irrigation except in open plains 
fur from catchment areas occur to a large 
extent in patches; 

(*i) that in older to command those patches the course 
of a canal n^ar its head -work must be exceed- 
ingly tortuous. The canal must to a c onsider- 
able extent be constiucted through upland, light 
soil, mutant and hard tiap. The prime cost 
must, therefore, he large and tho waste in leakage 
from the canal itself will be very great ; 

(in) that the distributing water channels have often .to 
be made long distances through light, soil which 
is unsuitable for regular irrigation. As much 
water may leak from the distributing channols 
as reaches a field if it is a small isolated area of 
a few aeiea only ; 

(iu) that iu yours of drought existing canals fail to 
supply, when most urgently needed, sufficient 


water for the area of crops ordinarily com- 
manded by them ; 

(v) that they are worked more for revenue than as 
protective works. Intensive perennial irriga- 
tion paying high rates on comparatively small 
area is encouraged. Water-logging to a serious 
extent has thereby been produced. It will get 
worso unless drainage is arranged for or a radi- 
cal change made in the system of irrigation. 

6. The intensive system of irrigation above referred to 
has produced extraordinary valuable crops of sugarcane in 
the Poona district. A elasH of speculator landlords rather 
tlmn bonlt fide cultivators has been thereby enriched. Land 
of good class commanded by the canal lias Income exceed- 
ingly valuable. I take it that it was not the intention of 
Government that a canal designed as a productive work 
should be the means of enriching landowners who are not 
themselves cultivators and wiio, when the pinch of famine 
comes, accept little or no responsibility in providing food 
or work for starving people. This landlord class of pooplo 
lias heen largely benefited by the Kliarakwasla Canal and 
possibly also by the Nira Canal. 

6. In encouraging tlio intensive system of canal irriga- 
tion above referred to, tbe irrigation officer pledges him- 
self morally, if not actually, to give canal water throughout 
the year for the more valuablo perennial crops which pay 
high" rate'*, in a year of drought this pledge makes it 
impossible for him to give, to any considerable extent, walor 
sutheiont to save withering kharifi crops. IIo must save 
sullicient water for irrigation in the hot weather of tho 
following year. He will freely admit that it docs not pay 
to give, at the ordinary rates, canal water to save a wither- 
ing khanfi crop. An enormous amount of water is cer- 
tainly absorbed in tbe fir.vt watering by black soil which 
has dried and cracked. The owner of a kharifi crop in a 
year of drought wants water, however, before the soil gets 
to this stage of dryness, lie is prevented from getting 
water at the right time because a permit is necessary. He 
does not apply tor a permit until lie sees signs of his crop 
withering. He doc« not usually get it until his crop is past 
saving. During the last live years canal water has heen used 
repeatedly to help or save withering kharifi crops on the 
Government Farm at ICirkee. In the 1899 famine year 
three waterings were found necossary. The first watering 
was got in time. Formal sanction was afterwards obtained. 
An ordinary cultivator could not so easily have arranged 
with the Irrigation Department in sullicient time to save 
his crop. The sctual outturn of grain and fodder at tho 
Kirkee Farm from the irrigated crop referred to compared 
favourably with that of ordinary years and owing to high 
market-i ates was worth about double as much as usual. 

7. A cultivator knows perfectly well how valuable 
canal water would be in a year of drought in saving a crop 
which would otherwise withei ; but if he is to take advantage, 
there must he no obstacles put in the way of his getting 
the water in time. 1 should therefore make him free to 
take the water during the kharifi soason without a days 
delay when he wants it if it is running in tho canal. I 
should safeguard the Irrigation Department at? regards 
water-rates by compelling tho cultivutor under penalty to, 
give information regarding his requirements on the date' 
he be^inB to irrigate. He will not take water uuless he 
urgently neods it. The expense of leading water over 
uneven land with no system of beds is considerable aud the 
water-rat o bus to be paid. 

8. I confidently believe that the KhArakwasla and Nira 
Canals, which are the most important irrigation works in 
the Dfocan, would he much more protective than they are 
and would irrigate much larger areas than thoy do (a) if less 
wat or was saved for iriigatiou of perennial crops between 
the 1st April and the bieak of the next monsoon ; (5) if 
more water was used during drought for kharifi crops (c) 



SELECTED EVIDENCE. 


109 


if free scope is given for the irrigation of food grain and 
other crops between the middle of October and the 1st of 
April. I believe that higher ratos than those now charged 
for kharif and rabi irrigation would be quite justified. 
Bat in any case, until experience and results are obtained, 
the question of revenue should be made subordinate to 
that of security against famine. 

9 . I am entirely against irrigation officers pledging them- 
selves either morally or actually to give canal water for 
perennial crops between the 1 st of April and the beginning 
of the rains in any year. I would rather be inolined to 
issue a year's notice to thdfcresent sugarcane growers and 
others to the effect that the Irrigation Department cannot 
guarantee in any year a supply of- canal water for peren- 
nial crops between the 1st of April and the break of a 
favonrable monsoon. 

10 . Within recent years many of the sugarcane crops 
grown under canal irrigation in the Poona district* have 
been exceedingly valuable and the superior holders or 
occupants of the land thus irrigated can very well afford 
to construct wells to irrigate their crop in the hot weather. 
The chances of getting water at reasonable depth are pretty 
certain and the wells if constructed will be a great safe- 
guard during season of scant rainfall and will in ail seasons 
be a mutual help to the canals. 

11. Mr. Visvesvaraya has explained to me the block 
system of irrigation which he has proposed for canals in bis 
charge. *Tho system would, in my opinion, act excellently if 
ho can get village communities to choose their areas, if each 
village community regulates the distribution of the water 
equally to the village block, and if perennial irrigation is 
restricted. 

12 . 1 do not think small tanks in the open plains of the 
Deooan will bo of much use. They will not till except in 
yoars of exceptional rainfall, and ovou if full in the rains, 
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‘ they will not hold water long during tho fair season. MollUon. 
Mr. Visvesvnraya proposes to have storage tanks along the , — 
course of a canal to be filled ah required from the canal. 

The proposal is, I think, Hound and oould be made to fit in 
with his proposed block system of irrigation. Leakage from 
such tanks would help well irrigation. But it is very diffi- 
cult to Bee how water-rates are to be arranged for tbis 
mutual support system unless a village community Agree 
to pay a lump sum for a torm of years for the irrigation 
advantages received. The community could apportion 
nmong themselves the amount which each oocupant should 
pay. Theoretically thorn are great possibilities, but 1 do 
not quite see how it is all to work out smoothly in actual 
practice. 

13. There is great scope for extension of irrigation by 
pfit from band haras throughout the Deocan. Extension of 
well and pAt irrigation should ho encouraged together. A 
complete survey legarding possibilities is required. Only 
practical experienced officers who can consult the people as 
to their i equipments s hould be put in charge of such survey. 

1 he surveyor will determino where pat irrigation is prac- 
ticable without infringing on down-stream rights. Having 
determined this point, village communities should be en- 
couraged to undertake the work thomselves. No charge lor 
the water should be made for a teim of five to ten years. 

Afterwards a veiy moderate lump sum for each bandhara 
should be charged. The people can make their own 
arrangement regarding apportionment. Government should 
also give an absolute pledge that tho assessment of p&t. 
irrigated lands will at no time be Raised higher than simi- 
larly assessed dry crop laud. 

14. I believe that if the people are encouraged to con- 
struct wells and band haras throughout the Deccan in the 
manner 1 have sketched, a very full moasure of protection 
against famine will be reached in a very few years. 


1. Q. ( The President.) have received your paper 
and I have read it with a great deal of interest. I gather 
from it that you think the best means of protecting the 
country against famine is by wells and bandharas P — Pre- 
cisely. 

2. Q. Although it is a recognised fact that in tiraos of 
prolonged drought the wafer in wells goos down consider- 
ably P — It certainly goes down, but 1 imagine that canal 
irrigation would go down to the same extent or even more. 
During the past 5 or tl yeais, a worse condition of affairs 
has been experienced than usual. There have been a succes- 
sion of famines since 1896-97, and notwithstanding that 
fact tho wells have done comparatively well. 

3. Q. You believo irrigation from canals has gone down 
equally ?— Yes. 

4 . Q. Take the Nira Canal ; haB that gone down F — No ; 
but the circumstances there arc exceptional. 

6 . Q. What makes 3011 say so?— The conditions on the 
Nira are most favourablo. It is led away from a catch- 
ment valley in the Ghats straight to land most favourable 
for irrigation. 

6 . Q, Is it the ouly valley of tho sort available F — You 
could get land as favourable for irrigation in the open 
plaint* of Ahmadnsgar, Sholapur and the Southern Maratha 
Country where similar conditions might develop, but not, 
iu my judgment, so near the catchment aiea. 

7. Q. You would have your canal leaking 80 that when 
you reached a good spot your water would be all gone F — 
That is an engineering question. I would like to Bee a 
thorough survey made. 

8 . Q. (Mr. Ibbctson.) — Tho loss of water that you 
refer to would be the same iu all years ; why should canal 
irrigation decrease in famine years P — Tho head-works 
would not fill in a famine year. Tho depth to water in » 
well is not mnoh groater in a first famine year than iu an 
ordinary year, and it is not muoh worse than an ordinary 
year in a second famine year ; tho supply of water in a well 
is safer than a supply ot water in a canal. 

9 . Q. (!The President.)— Is not the supply of wator 
equally good in the Ghats P — in the Ghtkts catchments you 
got rain probably in a famine year, but even with this 
safeguard canals are not so protective as wells. On tho 
Mutha Canal iu the khartf season a good deal of water 
runs to waste in ordinary seasons. If good ruin comes in 
October, the people freely apply for water for sugarcane ; 
if the late rains arc deficient, buch applications aro not freely 
made. 


10 . Q. That is, they anticipate that there will bo a decrease 
in the canal supply. May it not bo that there will boa 
greater demand tor other mops F — They know it by experi- 
ence. Cane is planted between December and tho February 
following, and when the cultivator knows positively that the 
canal water-supply is sufficient, ho is keen to apply for water 
for cane. If there is deficient supply no cane is grown. 

11. Q- (The President.)— May not tho bad supply for 
cane arise Irom tho greater demand tor other crops rathei 
than from a less actual supply ot water. Perhaps Mr. Jffeale 
can toll us. 

Mr. Beale. — The Kharakwasla always fails ; but irriga- 
tion in the hot weather depends on the balance in tho tank 
and that depends on the late rains ; if these are good less 
wator is Uhod for rabi, and there is more to spare in the hot 
weather. 

12. Q. (The President.) -In paragraphs 2 and S you 
suggest a plan for encouraging well irrigation by giving 
premiums on good crops. Would it not answer the purpose 
equally well to give money for wells P— If no interest is 
charged much encouragement would result. 

13. Q. In paragraph 4 you say—' 14 The Deccan generally 
lends itself unfavourably to any large system of canal 
irrigation, and such irrigation is not at present to any great 
extent protective ior various reasons." Then you go on to 
give five reasons for it. All these objections are financial. 
It would coBt more to get the wator on to tho land P — It is 
a question of cost per unit of supply. Theio are no phy- 
sical impossibilities. 

14. Q. Yon mean that there are no physical impossibili- 
ties, but that it is merely a question of whether it will 
pay P — It is only a matter of money. 

15. Q . (Mr. lhgliam .) — Yon think the money could be 
spent better in another way P — Yes; l think, if the money 
wero spent on wells, it would go further. Canal seost 
lh. 200 an acre irrigated. We oould do a good deal with 
that capital in extending well iirigation and do more good. 

16. Q. (The President.)— Then you mean to say that 
the canals are worked more for revenue than as public 
works. That is an administrative matter. Government 
might arrange their working as it pleases. I mean it is 
in the power of Government to say that the canal mast be 
worked in this way or tliatP — Yes, out definite orders ono 
way or the other should be issued to tho Canal officers. 

17. Q. You say 4t a cultivator knows perfectly well how 
valuable canal water would bo in a year ot drought in 
saving a crop which might otherwise wither, f should, 
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thcrcfoic, make it fret) to him to water during ttuj kfiartf' 
uoanon without a moment's delay.’' Would he not under- 
stand that water could be taken when necessary P I thought 
that Mr. Visvosvnraya told us the application in the 
tnoofloon wab done away with P — Water is not given with- 
out application. Proposals have been made to give definite 
supplies of water for particular blocks of land in particular 
villages, Mr. Visvcsvaraya has proposed, 1 believe, some 
such system. 

Mr. Ibbetson.— Yes, but I believe the relaxation is limited. 

The President.-— That again, of course, is not a matter 
inherent in the canal. It is a question of administration. 

18. Q. I do not quite understand Mr. Visvcsvaraya’s 
“ block ” system *, can you tell us something about it P — 
He proposes to guarantee water to 200 or 800 acres per 
village and restrict the irrigation of perennial crops in those 
aroas, so that a good dcul ot water will bo available for iabi 
crops. 

19. Q. Then does lie propose that the village should 
confine itself to irrigate thin area P— He calculator how 
much water he can dispense and distributes the water among 
certain villages ; be leaves the cultivators free to divide the 
water among themselves. He thinks in that Way the 
cultivators will make better use of the water. 

30. Q . But he takes it upon himself to say how far the 
water should go. Ho does not leave it to the cultivator P — 
He believes that this system will economise the water. 

21. Q . Yes, but supposing a cultivator under this system 
had water for 10 acres guaranteed to him, would he let him 
distribute it over 15 acres if ho wished to do so P — Ho gives 
the villago a certain quantity of water and leaves it to the 
cultivators to distribute the water among tliomselvos. He 
lus no objection to their using the water on an increased 
arear 

22. Q . You say “ 1 do not think that small tanks in the 
open plains of the Deccan will be of much use. They will 
not fill in the rams except in years of exceptional rainfall, 
and even if full in tho rams, they will not hold water long in 
the fair season/’ Is that so in Gujmat also P— That does 
not apply to Gujerat but to the Deccan, where there is 
oxcessive leakage through mwatn and trap. 

22. Q. (Mr. Ibbetson.) — Tho rainfall in the Deccan is 
small and uncertain P — V es ; scantier and more unceitain 
than in Gujerat. 

24. Q. (The President )— Then you go on to the question 
of bandharas irrigation. You presume in that case that 
there is water in the rivers P— l know that there is water in 
the streams which could be utilized. 

26. Q. Has the Government opposed the use of water 
from the bandharas P — The Government has opposed it in 
a sense, beoauso if the cultivator takes the water he* has got 
to pay for it ; I would do away with the whole system of 
charging for tho use of water from nalas and subsoil water 
everywhere. # 

26. Q. It comes to this. \ r ou think that it belongs to 
the riverain population and nut to the population at large P — 
You give it free for men and cattle to drink and you 
refuse it to the thirsty laud. 1 would only charge where 
Government incurs the cost of the bandharas. 

27. Q. (Mr. Ibbetson.) — In the Deccan only or every- 
where P— Every where. 

28. Q. (The President.)— You say ‘‘1 believe that if the 
people are encouraged to construct wells and bandharas 
throughout the Deccan, in the manner 1 have sketched, a 
very full measure of protection against famine will be 
reached in a very few years/’ If that, were carried out to 
tho fullest extent, could you give any idea as to the- amount 
of cultivated crops we might be expect to see under irrigation 
in a bad jcarP -The present area under bandharas is trivial ; 
tho well -irrigated area is about 700,000 acres. It might in 
time be doubled. 

29. Q. But the cultivable area of the Deccan is 20,000,0( 0 
acres? — Ninoty per cent, of the cultivable area is unsuitable 
for irrigation. There are many uplands where the soil is too 
thin and rocky. 

30. Q. (Mr. Ibbetson.) — Too rolling? - Yes. I won’t 
commit myself to 90 per cent. If jon have 1£ millions of 
acres under wells, this would be tho pick of the land of tho 
Deccan and the difference of outturn will be considerable. 
We would be concentrating our efforts on the best part of 
tho country — the pick of the land — which will produce 4 to 
6 times as much as poor soil even without water ; add water 
and you would still further increase this. 


tfl. Would you not store water ? — Yes ; canals from 
stored water would help well irrigation by keeping up the 
water level. In the case of a bandhara with a little storag e 
a man would probably protect himself further by building 
a well. 

32. Q. Would you store (he water that falls in the hills 
every year or would you let it flow awayP — That is an engi- 
neering question. The Engineers can decide whether storage 
is required. I have not the experience to offer an opinion. 

33. Q. (Mr. Iligham.) — l understand that you deprecate 
canal irrigation in the Doccan P— Yes ; I prefer well to canal 
irrigation and preferably would like to sec woll irrigation 
extended. 

34. Q. Although you have an enormous rainfall in the 
Gli&ts, no efforts have been made to utilise it for irrigation 
in tho Deccan ? — You would do quito os much good by 
spending the money that it would cost to bring tho water 
down in making wells. 

35. Q. Have you worked it out in any way ?— Yos ; I 
think well irrigation is cheaper. A canal costs Rs. 200 
an aero, and that amount would go a long way in ex- 
tending irrigation by wells. 

30. Q. How many acres would you irrigate for the Rs. 200 
applied to tho construction of a well P — A Deccan well 
working 2 mots would irrigate 0 or 7 acres and would 
cost from Rs. 300 to Rs. 400. 

37. Q. (The President.)— In Sholapur wo Were told 
that wells cost a good deal moie than that. 

38. Q. (Mr Ibbetson.')— You refer to a kaehcha well P— 
A karhrha well in the Doccan is built so woll that the sum 
necessary to complete it is not a groat deal. 

39. Q (Mr. Muir-Mackcnzie.)— Would you say that 
such a well would last for an indefinite period ?—Kachcha 
wells in Gujerat fall in with rain ; but in the Deccan, where 
the base is rock, it only requires masonry built up on one 
side for the mot> and a well so constructed may last indefi- 
nitely. 

40. Q. What is tho area in tho whole of the Deccan which 
could be protected by wells?— At present tho maximum 
area is 700,000, but 1 should be extremely glad to seo 
tho present, area doubled. 140,000 acres is the limit of 
possibility in my opinion. 

41. Q. (Mr. Ibbetson.)— The present area is only about 
2 per rent, of the Doccan ?— I should say not more than 2 
or 2‘i per cent. 

42. Q. (Mr. Kigham)— If you double that it gives only 
f> percent.; that won't keep famine off P — The land thus 
irrigated from wells would be the best land and would give 
an outturn of great value in a famine year, and very valu- 
able crops in ordinary years. 

43. Q. What about the other lands P— The outturn from 
the uplands on an average is extremely poor. 

44. Q. In order to got more than 5 per cent, something 
more will have to be done. Wells will not afford full pro- 
tection ; what else do you propose P—1 have no objection to 
canals so long as jou do not mind tho cost and regulate the 
distribution so as not to damage the land. A lot of land 
irrigated by the canals in Poona i$ going out of cultivation, 
because it gets excessive irrigation. Give a man a well and 
jou will find that his laud will not go out of cultivation. 

45. Q. Why do you limit the possibilities of wells to 
1,400,000 acres P— Tho area of low-lying lands with 2 to 4 
feet, of black soil and mu ram below limits the increase. I 
don’t think favourable positions for wells other than these 
can be found. Yon can put too many wells together in a 
small area, one well drawing on the supply of another. 
They must be distributed. 

46. Q. (The P res id cut.) — How far apart should they 
be P Would you say 10 acres to a well P— I think that two 
wells in the most favouiable positions might be put in 10 
acres, but it depends on the slope and the catchment. In 
Junnar aud Khod (Poona district) two wells in 10 acres 
would be perf ectly safe. 

47. Q. (Mr. Iligham.)— You are afraid that wherever 

canal irrigation is introduced tho result will be tho growth 
of perennial crops by wealthy capitalists and not much pro- 
tection to the population gmieially P— That depends on Che 
orders ot Government. If left to tho Irrigation Depart- 
ment as at present, I don’t think there is any likelihood of 
a charge i Q t he Thoy attempt tc work the canal 

more for rove nue than for protection. 

48. Q. The Nira Canal is not worked for revenue ; the 
percentage of cane cultivation is only 8 per oeut. P — It will 
extend as the men get richer. 



SELECTED EVIDENCE. 


Ill 


49. Q. It is kept down artificially by conserving the 
water for rabi crops P — It is left to the option of the con- 
trolling officer. 

50. Q. Surely an acre of cane imgation has great pro- 

tective value, whether in the hands of capitalist or culti- 
vator, than an acre of dry cron. Supposing yon had lots of 
manure, oould yon increase tne areaP — I showed you at 
Manjhri the extreme limit to which cane cultivation can 
be got with suitable soil, manure, and water. It is pos- 
sible to get sugarcane crops under favourable conditions 
worth Rs. 1,000 per acre which would give 12,000 or 
18,000 lbs. of gur . ▼ 

61. Q. llow much of that is. the value of manure P— • 
Its. 200 an acre. 

52. Q. The purchase of tb^t manure must maintain a 
good many people P— Yes. 

53. Q. So that altogether an acre of cane will maintain 
4 or 5 more people than an aero of juari? — Yes; but for 
perennial irrigation it is required that a good deal of water 
should be stored np, so that water can be given In the hot 
weather. That makes it impossible for irrigation to be 
given freely in the monsoon. Therefore, in a year of 
drought, the crops in that particular year absolutely withor, 
because a pledge has been given by the irrigation officer 
for a portion of the water nine months ahead. 

64. Q. That would not bo so if the cane crop was limited 
to a certain area P —The limit, I propose, is that those rioher 
capitalists who grow sugarcane should be given water from 
the canal only if they bave a well. If they can afford to 
buy manure and can afford the other expenses necessary for 
growing a good crop of cane, they can equally well afford to 
dig their own wolls. 

65. Q. Supposing you made a condition that before 
sanctioning perennial crop irrigation in any holding a well 
should be constructed, would that prevent the full utiliza- 
tion of canal water in the case of a new area P— I do not 
think that in tho sugarcane area of Poona it would have any 
deterring effect, hut with new areas it would limit the utili- 
zation of tho canal supply. 

56. Q. I am not speaking of a deterring effect. If he 
made his well, wo should not reserve water for him in the 
hot months P— 1 That is all very well now ; but suppose we 
had a new work and you said I will not give water unless 
you have a well, the man might not grow sugarcane at all. 

57. Q. Prom your point of view that is, what you wantP 
—What I object to is that so much water is taken up in a 
year of drought and not given to ordinary food-grain crops. 

58. Q. The only practical remedy for that seems to be 
to have no canals at all or to say that porennial crops must 
be partially protected by wolls P — I have no objection to 
that. 

59. Q. You think that in a new work no one would go 
in for irrigation on those conditions P — Yes ; but ; u tho case 
of established works the men being capitalists, they ran 
afford to build a well in ordor to continue this profitable 
perennial cultivation. 

60. Q. Of course one point has to be remembered ; it is 
all very well to talk of working a canal for revenue. But 
there is a limit to raefney that can be spent without any 
hope of return ; and that if any portion of that eipendituro 
will bring a return, you will have more money to spend 
elsewhere ; supposing the limit of expenditure of your 
purely protective works was 100 lakhs, if you can get a 
return of 20 por cent., then you can afford to spend 20 
lakhs more on the works P— That Is truo ; but it would be 
better to Bpend the money on wells. 

61. Q. (The President.)— Why should not a man go in 
for a well tor sugarcane on a canal as well as off a canal ; 
you say that off a canal his land is used for other crops ; 
would it not bo a greater recommendation for talcavi if h 3 
can go in for sugarcane P— In ordinary seasons ho does grow 
sugarcane on his well, but in a famine year he changes his 
system and grows fodder and food-grains. 

62. Q. I do not see, whero a man applies for talcavi and 
goes to the expense of digging a well, why he should not do 
it if there is the extra inducement of canal irrigation to 
assist him in irrigation. Why do you say that he will 
not come forward P— I did not sav that ho will not come 
forward ; I said he might not. 

03. Q. (Mr. Ibbetson)— With reference to what you 
bave just said about a man who had a well changiug hj 8 
system in a year of drought, It would be just the same if a 
man grows cane on a well ; lie could not afford to let the 
cane go in order to water his other ciops during the 


monsoon P— The result in the Kaira district and generally 
throughout the Deccan was that all ordinary market garden /. 
crops wore given up in favour of fodder and juari in 
1896-97 and in the lAst famine, and there was an enormous 
yield of fodder in consequenoe. 

64. Q. Bv “ given up ” you merely mean that they were 
not planted r — Yes, garden crops wore not grown. 

65. Q. It would be exactly the same on a canal. In a 
year of drought the people would prefer to grow fodder 
instead of garden crops r—Yea ; that happens on the Mutha 
canal. 

00. Q. Then so far there is no difference between canal 
and wells ; the change of crop takes place equally on both?— 
The proportionate area of garden crops under canals as 
compared with cane is much smaller than under wells. 

67. Q. Now, so far as cane goes, is not the well-owner 
as much bound to give water to his cane as the canal irri- 
gator P— Cane pledges water for a longer period than garden 
crops and the cane area is less under wolls tlian under 
canals. 

68. Q. You are arguing almost entirely from the 
Kbarakwasla. Are not the conditions exceptional there p 
There ^ou have an enormous city with rich manure, land 
close by, and wealthy capitalists who can easily keep an 
eye upon their investments. Do you think the stato of 
affairs that exists near Poona would spring up if you had 
tho canal far from the city P— The Mutha Canal is a special 
work; the conditions on other works would not be so 
marked. 

69. Q. How about wells close to Poona ; would they 
irrigate a larger proportion of cone than wells elsewhere P — 
Yes, probably ; but cane cultivators prefer to use canal 
water, paying for it Its. 50 per acre. They use their wells 
only in the het weather when the canal supply is intermit- 
tent. 

70. Q. (Mr. Higham.) — What is the average percentage 
of cane undor wells?— It is very trivial. 

71. Q. If a man has 4 acres, how much of that would bo 
cane P— A fraction of an sore, possibly, 

72. Q. (Mr. Ibbetson.)— U the proportion of cane 
grown under wells in tho Deccan smaller than in Gujerat P — 
Yes, probably. 

73. Q. Your impression is that it is smaller in tho 
Deccan P— Yes. 

74. Q. As to your preference for wells over canals, yon 
have described the conditions under which wells can be made 
and worked profitably ; and you have also told us of a large 
area in which irrigation cannot be used piofitably. Is there 
not a considerable intermediate area iu which wells cannot 
bo made, but which would be worth protecting by irriga- 
tion P— The areas of this class uncommanded by wells are 
very considerable in Ahmadnagar, Sholapur, and the 
Southern Mahratta Country. These uplands might be 
worth protecting. 

75. Q. So that there is a considerable portion which you 
cannot protect by wells but which can bo protected by 
canals?— The manure question would thou come in. It 
would be a very serious consideration. There is a limit to 
extension on account of the supply of manure. 

73. Q. All that means is, that protection by irrigation 
from wolls is to be preferred because it is slower than 
canal irrigation P — I think the irrigation of lunds manured 
under wells is more efficient than under canals. Regular 
irrigation is given instead of heavy waterings onoe in eight 
days as is the case with canals. By heavy waterings from 
tho canal the manure is swept away and the soil becomes 
water-logged. 

77. Q. So that as regards that area which can be pro- 
tected but in which wells cannot be made, your main objec- 
tions are the fear of the failure of the manure-supply, the 
risk of water-logging, and the consequent salt efflorescence P 
— Yes, unless the system of canal irrigation is improved. 

78. Q. 1 quite see tho danger of water-logging in 
Gujerat ; but with a shallow black soil with tnuram under- 
neath, would there be the same danger of water-logging P— 
Even with tnuram b -low I have seen water-logging in the 
lower lying at oak commanded by canal irrigation. This is 
due to direct leakage from tho canal, and the drainage from 
over- irrigated high lands to lands lying at a lower lovel. 
The result of this leakage may bo seen In evety nala on the 
G. I. P. near the Mutha Canal. 

79. Q- It is not so much the irrigation as the leakage in 
transit that } 0 U fear P— Yes ; tho loss is enormous| 


Mr. 
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Mr. 80. q ' f h* long of course is a more matter of money ; the 
J. Molliion, water-logging is not. Supposing that you kept all canal 
— channels full, but did not put water on the land, would 
the leakage from the canal keep the nalas running P I 
w.mt to know how much of this leakage is due to irrigation 
and how much to logs from the canal P — The nalas were 
usually dry in the fair season beforo the canals were made. 
Now they aro perennial. The moat seiious loss is from 
water-logging. 

81. Q. It is the .actual irrigation you are afraid of 
then?— The leakage from the channels is much less than 
fr<*m the irrigated area. At the same time I would like to 
state that Poona City is said to he water-logged sinoe the 
canal was made. I know an instance of a well in the com- 
pound of tho bungalow of the President of the Poona 
Aluncipality which cost Its. 5,000, where the water level 
was formerly forty feet below the surface and It now stands 
fifteen feet from the surface. 

82. Q. I want to get you away from Poona, if possible. 
The comparison bet weou Poona and the oidiimry canal is 
not satisfactory ; let us go into the villages Is there much 
water-logging on the Nira Canal P— No. The disadvan- 
tages produced by water-logging aro compared with tho 
great advantages the canal has brought. I went through 
the valley in 1896-97 and found it green thioughout. The 
advantages of irrigation there are great. I noticed veiy 
slight evidences of waste of water and of salt effloi oscence. 

83. Q. Nothing to constitute a material drawback to the 
advantages xocming from the canal P— No. 

84. Q. You say that tho nalas run with water leakage 
from the canal. Does not that show that there is a very 
effective natural system of drainage P - Yes, that is so ; but 
the railway often interferes with the free flow-off. 

Tfie President. — We have hoard that stated by several 
witnesses wherever we have gone. 

86. Q. (Mr. Ibbctson .) — I should like to have your 
opinion as to how far it would bo safe to apply a strong arti- 
ficial stimulus to the construction of wells. Wo are told 
that many wells made in the famine of 1896-97 are lying 
disused, and that, many of ihoso made in the last famine 
will not be used agsin, and that so long us a man has 
capital only will ho work his well. Would there not be the 
danger, if you stimulate well work too much, of the people 
completing them for the sake of the bounty P— Thero is no 
doubt, that the people liavo had a very great knock. During 
the last live ary years tho wells did not give a pioper 
measure of their use. I do not think that there will bo any 
risk in stimulating tho construction of wells to the fullest 
extent. After two years of good rainfall tho people will 
come forward. They will not, I feel sure, want to go too 
fast. 

86. Q. You do not think you would outrun t he manure 
supply P — I do not think there will bo any risk of that. 

87. Q. You don’t think people would make wells who 
could not afford to use them in ordinary years P — No. 

88. Q. I take it that in the Deccan and Gujerat a man 
cannot afford to work a well in ordinary years except for 
high class crops P— The actual rate of working a single 
mat well exceeds Rh. 100 per acre. 

89. Q. You object to canals because their protection is 
absorbed \y wealthy capitalists. Is not that very much the 
case in regard to wells also? — It is often the case in a time 
of famine, if the well is a good one, for a number of families 
to club together. They each supply a proportion of the 
labour and of the inannro and each participates in the profit. 
This system of co-operation keeps the owner’s own family 
and the others who work under tho well off relief work. 

90. Q. That is that a man will share woll water with his 
friends P — In K&ira in 1899 and in Ahmadnagar in 1896-97 
that did occur in certain parts. 

91. Q. We were told yesterday in Bijapur that such a 
thing was unknown. What is to prevent the people from 
doing the same with canals P— Because in my experience 
the wealthy land owner, whon the pinch of famine comes, 
throws his responsibilities regarding the maintenance of 
servants, etc., on to Government. 

92. Q. With reference to the working of canals on pro- 
tective rather than productive lines, to refuse water to cane 
in ordinary years would mean that the water would go 
unused P—Yts, the water would probably go unused during 
the monsoon. 

93. Q. Would the people use it for dry crops P — Yes, a 
good deal for the rahi erops. 


94. Q. They would wait to Beo first in an ordinary year 
if there is going to be a good rainfall P — Yes. 

96. Q. At any rate much of tho supply would be 
wastod P — Tho water could all be used up for rahi and 
garden crops. 

96. Q. You believe that if we brought the canal into a 
suitable tract, we could got all our water used for rahi 
irrigation, wheat, juari. etc. P— -Yes, these food-grain crops 
and for market garden crops, snob as onions, sweet potatoes, 
eto., occupying tho ground between October and March. 
The water would be used for ordinary rahi crops not for 
perennial crops. 

97. Q. Everything hut sugarcane P — Yes. 

98. Q. You think they would use all the water in ordi- 
nary years P — Yes. 

99. Q. Supposing yon fonnd that they did not, would 
you then refuse to supply water to a orop of vegetables or 
cane because you thou^lt the monsoon might fail P— I would 
refuse water if thero was a chance of a baa monsoon in the 
coming season. 

100. Q. If you could not use all your water on other 
crops, would yon then give it to cane P — After meeting the 
demands of the other crops I would give the balance to 
sugarcane. 

101. Q Now with reference to the royalty Government 
takes on water used, in the case of tho Deccan, I qirito agreo 
with you. But in Gnjorat where only two famines have oc- 
curted in 100 years, and where therefore the danger of 
scarcity is small, do you not, think that it is reasonable that 
Government should take a small contribution for the water 
used P— You, perhaps in Gujerat, but I would certainly ex- 
clude the Panoh Maluls and other parts where the people 
are poor and it is advisable to encourage irrigation in every 
possible way. 

102. Q. If I exclude all insecure tracts, would there ho 
anything unreasonable then P — For inseoure tracts I consider 
that no water-tax should he raised. 

103 Q. I ara assuming that the principle is accepted in 
regard to tracts in which relief is commonly, neof od P - I 
agree that Government ran easily colloot, a royalty on water 
in secure tracts without causing hardship, but in Bombay it 
is not worth while differentiating between tracts which are 
secure and those which are not. 

10 i Q. You say a Deccan well can be made for Rs..300 
or Rs. 400 ; is that a fair average P—For a well of a depth 
of 25 to 30 feet that is a fair average. The expense in 
making a pakka well is not much m»ro than Rs. 400. 
Where there is soft soil to some depth the lining would be 
more expensive. But whore there is 3 feet of blaok soil, 
then hard r nuram, and finally trap rock, Rs. 400 is a fair 
average price. 

105. Q. Do you mean to say that such a well would last 
indefinitely P — I think so. 

106. Q. Then why does a cultivator ever go to double 
the expense?— If* the land is alluvial tho well lias to he 
deeper. 

107. Q. In tho Doccan P — Yes. 

108. Q Why do tho people go to the expense of making 
a pakka woll when a kachcha well such as yon describe 
lasts for ever P — Kachcha wells which last for a long time 
aro found only where tho sub-strata are hard and durable. 
Many such wells aro found throughout tho Deccan. 

109. Q. Are pakka well* built with stone and mortar 
throughout P—YeH, when black soil is deep it is necessary to 
lino them. 

110. Q. {Mr. Muir- Mackenzie.) — Are the majority of 
wells you know in tho Deccan lined or not lined P—A great 
many are bnilt up only on the 7not side. 

111. Q. {Mr. Ihhetion.) —Now, Mr. Mollison, you were 
good enough at my request to look at the irrigation in the 
north of India, and to make inquiries regarding the differ- 
ences which exist between the extensive canal and well irri- 
gation as practised in the Punjab and North-West Pro- 
vinces aud tho intensive system as practised in Bombay. 
Would you kindly tell ns what is, to your mind, the main 
difference between the two systems P—A vast area in the 
North-West Provinces and the Punjab is commanded by 
the Ganges and Jumna systems of canal irrigation and by 
deep and shallow wells in parts where the canal distributing 
channels do not reaoh. The ordinary cropped area consists 
of very deep alluvial soil of very fine consistence and of 
great natural fertility. The character of this soil is such 
that After irrigation moisture is retained near the surface 
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for a considerable period. This retentive qualify is helped 
by copious deposition of dew throughout the cold .weather, 
and probably the atmosphere in tho north of India at this 
particular season is not nearly so absorptive of soil moisture 
as in tho more southern parts. Tho piactieal effect is tlmt 
a first watering given from a canal or well softons the soil, 
bo that prepaiatory tillage for a rabi crop or for an early 
sown kharif crop is facilitated. The moisture remains in 
the soil uutil tillage is complete, the seed is sown, and satis- 
factory germination has occurred. Subsequently two water- 
ings from a canal or three or four from a well is sufficient 
to bring a rabi wheat crop to maturity. This crop mixed 
with rapeseed or giam is tho^ chief rabi crop grown. The 
total cost of leading the water*over the field for the first 
watering, in laying out beds for irrigation, and in applying 
tho water is very trivial. It does not exceed 8 annas per 
acre. The distributing channels are made of puddled soil. 
They allow no leakage of water. The surface of the fields 
Is even ; the water in large volumo is easily distributed ; 
therefore the coat of the lirst watering is small. The vil- 
lagers have the usual number of work and breeding cattlo 
and milk buffaloes of any ordinary district. The dung of 
outtle, tbo litter and the household waste is carefully pre- 
served. The manure heap which each occupant thus ^accu- 
mulates provides tho only manure applied to the irrigated 
fields. Tt is a very light dressing ; owing to tho character of 
tho soil and lightness of the irrigation, this light dressing of 
manure on an irrigated crop is quite as effective as if the 
soil was kept moist by timely showers of rain. There is 
no difference in oll’oct whether the irrigation is by flow or 
lift from canals or by lift from deop, medium or shallow 
wells. The contrast between this system of irrigation and 
cultivation and that necessarily practised in tbo Bombay 
Presidency is very pronounced. Medium black soil with 
muram below (the best black soil to irrigate in tho Deccan) 
dries so quickly between waterings that irrigation is 
required every 8 to 10 days. The poradu (sandy loam) 
soils of Northern Gujoiat are so absorptive and dry so 
quickly that irrigation is required in the fair season every 
fivo or six da>s. Such irrigation is exceedingly expensive 
from wells owing to the cost of raising water. Heavy 
dressings of inauure are required on the limited arcus 
irrigated becaufeo owing to cost of lifting water only very 
good crops will pay. A really good crop can only bo 

S roduced from good soil by regular irrigation and heavy 
ressings of manure. Unfortunately the heavy and conti- 
nuous irrigation washes much of this manure into tbo 
subsoil ‘and the crop only takes up a certain proportion. 
With this intensive system of irrigation a single mot or 
kos (leather bag) will only lift water from the deep wells 
of Or uj or at for an area of about two acres and from the 
shallower wells of tho Deccan for an area of three and a half 
to four acres. In the Hissar, Delhi, and ltohtak disliiets of 
the Punjab 1 have seen deep, medium aud shallow wells at 
work. I bavo found deep wells, the masonry construction 
of which extended to a depth of 110 foot, with depth 
to water of GO to 70 feet, irrigating each six acres of 
wheat oi barley ; medium depth wells, 30 to 4.0 feet deep, 
irrigating 8 or 10 acres per leather bag, and ou the riverain 
land, wells with 20 feet depth to water irrigating 12 to 14 
acres each. The very deep wells were this year worked very 
hard becauso the kharif crops owing to deficient rainfall 
failed, and there being no moans of canal irrigation the 
people depended upon the wells. Relatives or families 
joined together to participate in tho profits of irrigation, 
jointly finding all the manure and labour required to 

P roduce tho best results. The same practice occurs in the 
)eccan and Gujerat in a famine year. The natural 
fertility of the Ganges- Jumna alluvial soils may to some 
extent be gauged by the fact that on soil ef this class in 
tho Cawnpore (Government Farm irrigated wheat has been 
grown since 1881 without manme and tho crop of 1900 
yielded, approximately, of grain per aero 1,200 lbs. from 
one plot and 1,400 lbs. from another. It may also bo 
gauged to some extent by the fact that in the Hissar district 
in tno current year (a season of unfavourable rainfall) land 
irrigable by lift from the canal is freely rented out at Rs. 15 
per aero for tho year or at Rs. 10 to Rs. 11 per aero for ono 
orop. Tenants pay in addition all irrigation charges. The 
canal water is only lifted a few feet and irrigation there- 
fore is not costly. In the same district I found land irri- 
gated from a well with depth to water about GO foet rented 
at Rb. 8 per acre. It is not unusual to take a kharif 
as well as a rabi irrigated crop in ono season under 
canal irrigation, but it is more common to depend upon one 
good rabi irrigated crop or in a year of favourable rain- 
fall on one good dry crop only. If the latter requires to 
be once irrigated to bring it properly to maturity, the 
charges for canal irrigation is 12 annas per acre and, as 
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already stafod, tho cost, of applying the water is trivial or , M . 

negligible. The rates for canal water in tho district, inspect- * ° * on 

od vary up to Ks. 5 per aero for sugarcane, Rs. 2*8 
for wheat, 12 annas for a single watering, and half 
rates for water lifted from canal. 1 considered that 
approximately accurate outturns wore moro freely 
admit ted by tho actual cultivators than in Bombay ; and 
from data communicated, I believe that, the grain from 
an acre of canal irrigated wheat crop would ordinarily 
exceed Its. 30 per acre, and of well irrigated crops consider- 
ably more. In the case of canal inigated land excluding 
cost of light dressings of manure (the actual value of which 
can only be approximated) other expenses including assess- 
ment could not possibly exceed Rs. 10 or Rs. 17 per acre. 

The only risk is damage by rust, and that is inconsider- 
able. 

112. Q. Gujorat is essentially a monsoon or kharif crop 
country ; is it not, except for cotton P— Yes, except for the 
extensive wheat and cotton orops in Ahmudabad and Broach ; 

Gujerat is a kharif province. 

113. Q . Putting aside the wheat and cotton tiaota tho 
whole of the remainder is kharif? —Yea. 

114. Q. On the other hand, the Deccan, broadly speaking, 
is a rabi province? — Those parts of the Deccan and 
Southern Mahratta lying inlaud and some distance from 
the Gluits are chiefly rabi. The wostem talukas of Poona, 

Nasik, and Khandesli are chiefly kharif \ In the eastern 
black soil parts of Dharwar crops of cotton and juar are 
sown between the two monsoons. 

115. Q. What period is that P — In Dharwar cotton can 
be sown in September or as late as October, as it gets tho 
north-east monsoon. 

11G. Q. Can you give me any broad reason us to why 
one province is kharif and the other rabi ? —It is entirely 
a question of rainfall. In Sholapur and Nagnr and tho 
eastern talukas of Poona the important rain is the late or 
rabi rain. Tho character of the soil is such that if you 
have a good late rainfall, the rabi crop grows puiticularly 
well. In Sholapur and Ahmadmigar with heavy October 
rain there is a good juari crop. 

117. Q. Except in the tracts under the Ghats, I suppose 
Very little rice is grown in tho Deccan P — Practically no 
rice is grown in tho Deccan, except under the GhAts, but 
some is grown in the western talukas of Bolgaum and Dhar- 
war. 

118. Q. I suppose that is becauso tho rain is lighter and 
the soil is not suitable P — In tho Ghats there is a rainfall of 
15u inches more or loss, which rapidly diminishes till it is 
only 30 inches in Poona and 20 at Ahmadnagar. The rain- 
fall is small away from tho Gh&ts. 

1 1 9. Q. That explains the absenoe of small tanks P — Yes ; 
they would not fill. 

120. Q. We are told that people here will not tako water 
from a tank because they only get it for a certain portion of 
the \ ear. They have the idea that if a dry crop iH given 
water once, you must go ou giving it water. Does that 
feeling exist and is it based on any reason P — I doubt if those 
are the true facts. 1 should put the refusal to take water 
down to various reasons. The soil may be unsuitable ; 
the tank may not fill well ; the occupants of land under the 
tank may not lie good cultivators. When water is refused 
from a tank, I should say previous inquiry before tho tank 
was built, if properly conducted, would have accounted 
for it. 

121. Q . You are far away from my point. Take the case 
of a canal, well established, irrigating sugarcane and garden 
crops ; in a year of drought the water will be used for dry 
crops, but in ordinary years the cultivators would Tefuse to 
take wator for them because he is not guaranteed a supply 
throughout the season. I)o you think in a tank supplied 
from a permanent source we should find the samo difficulty 
in disposing of the water P— I should say there would bo. 

122. Q. If we could get the supply from a permanent 
source, would tho people begin to use water in ordinary 
years for dry crops; supposing there was plenty of water, 
more than thoy could use for first class crops? — In the case 
of a tank containing perennial storage I doubt if the 
water would be used even if the supply is guaranteed. 

For jauri only ono watering is required and the cost of 
leading the water up to the fields is considerable and would 
have a deterrent effect. 

123. Q. Yes ; but if from tho same out he could got 
several waterings, is ho likely to uso tho water P— For one 
watering it costs Rs. 4 to Rs. 5 for making channels. 

Q 
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Mr . 124. Q. Though the cost would ho the same whether lie 

Mollison. took one watering or half a dozen?— He would i at her have 
— om* watering. 

125. Q. You don’t think that on a tank wheie tlie supply 
is liable to failure, the people could be induced to use the 
water by making the supply permanent instead of uncertain ? 
— I don’t think there would he much difference as rogaids 
their taking water from a tank with a limited or a permanent 
supply. 

120. Q. Supposing yon have a canal, with plenty of water 
and a permanent supply assured, which commands a large 
cultivable aroa, what would he the maximum proportion of 
high class crops likely to be grown on an ordinary Deccan 
tiact, supposing that you have manure and labour?— 
Probably not more than £th would be high class crops in an 
ordinary Deccan tract. 

127. Q‘ You told us in Qujerat that one mot on an ordi- 
nary well would irrigate 2 to 2.J acres in ordinary years or 
twice that in bad > cars if the water lasted out, would the 
same figures apply to the Deccan ? — 'With Deccan wells 3$ 
to 4 acres may he irrigated at one time. The area, however, 
would not be doubled in a bad year, but would lx; increase!. 

128. Q. You would not double the area in the Deccan in 
a dry year?— No; the water in the deep alluvial wells of 
Gujcrat does not sink soon. In the Dei can the wells pink 
sooner than in Gujerat. 

129. Q. Many of your best well tracts are in black soil ; 
is the black soil more than 3 feet deep in the Deccan P — The 
black soil is 8 feet or 4 teet at the most. At this depth 
it cun he irrigated. If it is deeper the Boil deteriorates 
with watering. Asa matter of fact, there is loss on wells in 
such lauds. 

130. Q. Can you tell us the cost of repairing a well in 
the Deccan ? — I cannot give the figure*. The people do not 
have to do much in the way of ie pairs besides silt clearance, 
etc. 

131. Q. A well does not need much repairs?— No. 

182. Q. You speak in your note of the rayat being pre- 
vented from using canal water when the crop is in danger of 
droguht. owing to permission to take water being neces- 
sary. Have you seen the results of this at any time ? Have 
you any personal knowledge on the subject? —Yes, I bavo 
seen the results at Toona near our farm. In 1899 the 
people did not apply for water till they actually saw their 
crops withering ; then they applied tor water, but could not 
got the permission in time to save their crops. On the 
Kirkeo Farm we had a kharif crop and three watering* 
were found necessary. We wanted a first watering at once 
and we took it, formal sanction being obtained afterwards. 
The crops grown computed favourably with those of ordinary 
years and us market rates were high were worth double ns 
muoh as usual, while all the crops round about perished. 


133. Q. (Mr. Muir 'Mackenzie.)— -Do I understand that 
you got the* water before you got the sanction P— Yes ; if 
we had waited for the permit the, farm crop would have 
been past saving. We got the water by arrangement with 
the Canal Department and got the formal sanction after- 
wards. 

134. (Mr. Ibhetson.)— I understand that you know, as n 
fact, that other people did apply for water, hut wore so late 
in getting the permit that tho crops died p— Yes, that is so ; 
but they waited till the last minute before applying. 

135. Q. Ah to your proposal not to give oanal water for 
cane unless a man digs a well ; is it not waste of water to 
give canal irrigation to a field already protected by a well P 
— Tho profits trom canal irrigation are found greater in the 
case of expensive crops than from wells, so the cultivator 
takes canal water for nine months and uses his well for tho 
remaining three, 

130. Q. But, wkjr allow him to do so? The area he can 
cultivate is limited by the capacity of the well, so that he 
can irrigate it from the well all tho year round P —I should 
like to see it done in the new canals. 

137. Q. These bandharas which you recommend to be 
extended ; would you build masonry dams or would you 
allow the people to build kachcha dams and let them be 
washed away in the monsoons?— 1 would let them 
build them as they like. Big bandharas built with masonry 
would be more substantial. 

138. Q. If Government built the bandharas , it would 
ohm go for the water of course P— Yes. 

139. Q. Do you think the people will begin with kachcha 
bandharas first and when they get used to thorn they will 
build pakka ones ? — Yes ; Government might build the 
pakka ones, but there would be no necessity for this if 
Government do not charge for the water. 

140. Q. You propose that the water should bo given free 
of charge?— Yes ; I would like to see each taluka carefully 
and thoroughly surveyed. Any costs incurred in surveying 
might, I think, be charged to the cultivators. 

141. Q. If all the bandharas possible were made, would 
they irrigate anything like the area commanded by wells? — 
The urea under bandharas would be small compared with 
the area under wells. 

142. Q. (Mr- MuivMackenzie.)—\)o you think that 
money could he usefully spent in extending the number of 
tals ?— I really have not sufficient experience of tals to 
givo an opinion. You ought to accept local experience in 
preference to mine. 

143. Q. In Ahmadnngar did you notice whether the 
laud behind the tals had given crops **— I did not notice 
them particularly. 
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MADRAS. 


General .1. F. Fikchkb, R.E. 
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[Note .— Tho numbering of the paragraphs refers to the list of printed questions for Revenue Officers.] 


Before replying to these questions, I beg to promise that 
it is impossible to answer them fully without official records, 
data, etc., as regards rainfall, cultivation of lands, and many 
other points. J am therefore competent to give only gene- 
ral impressions from experience and recollections. In refer- 
ence to hydraulic works generally, it is absolutely necessary 
to have the registers of rainfall for as many years as p< s- 
sible in every district, or every taluk, exhibited, so as to show 
the fall of rain in each month of the year ; and this, of course, 
I have not the means of doing ut hand. Tho records of the 
observatoiy at Madras will give a very fair idea of tho lain- 
fall for the coast districts, and these can bo compared with 
any local registers. 


A.— General. 

1. My answers refer generally to tli,e districts of the 
Madras Presidency in which I have served ; for two years X 
was in the Central Provinces on irrigation works of some 
importance, for the Pencil, Kuntuiu, and Wardali rivers, on 
special duty, but none of these have been carried out. J 
served in the Godavari district under Sir A. Cotton and had 
charge of the anicut works for some years, when I entirely 
revised the project with the cordial approval and thanks of 
the Government of India, of SSir A. Cotton, ami of General 
F. II. ltundall, B.E., when Inspector General of Irrigation. 
I served also for several years in the Hellary district, which 
then included Anantapur and a part of tho Kuril ool district. 
Here J lmd to investigate Sir A. Cotton's project for the 
'i ungublindru river, and found the site for the reservoir he 
proposed to construct on it. In this district I investigated 
several other projects for inigation and established tho 
watei -supply for the station. Tho details of these I can 
give, if required to do so. 

I served tor three years in tho Madura district and report- 
ed on the Periyar project since carried out in this distric t. 
1 believe a most useful reservoir cun be constructed near 
Putts goonda on a stream, which is very abundantly supplied 
with water from the Palni hills, which would irrigate a good 
deal of land, and afford an excellent supply of water for the 
city of Mudura, containing upwaids ot 100,000 people. 

I have seen a good de al of the coast districts up to Ganjam, 
noith of Madras, but very little of the southern districts, 
except Madura. I have no doubt many muful projects can 
be established in them. I have also bad opportunities of 
seeing a good deal of the country about the ralmauer hills 
in the Noith Arcot district, and am quite satisfied that 
several good irrigation projects can be established on the 
Poiney, Gooiiattam, Palar, and other rivers and some of this 
water would, in all probability, be available tor the city of 
Madras, and keep that filthy sewer, tho Coouin, clean. 

In tho Cuddapah district the tributaries of the Pcnner 
river offer several sites for large reservoirs ; these waters 
would ho of the greatest use also in tho Nollore district. 

The Penner river has a very steep bodfall, at the rate of 
10 feet per mile in Bellary and 4 or 5 feet per mile even in 
Nollore ; its floods therefore run off in a few days and 
require to be stored and better regulated by large reservoirs. 

2. The average rainfall ut Madras is about 48 inches. I 
regret I have not the means to supply further information 
in this point, but on this I will speak generally at tho close 
of this paper. 

3. (1) I should say certainly not from my own experience 
all over this Presidency. 

(2) From the want of a good abundant water-supply 
conveniently situated, the villages all over Southern India 
suffer intolerable losses. The remedy for tins can only be 
supplied by storing tho rainfall in the best manner possible. 

(3) When the cattle are so little eared for, the supply 
of manure miibt be very deficient and can only bo lemeuied 
as above noted ; for this is the only way to socuvo f(x>d ami 
water for the cattle, and to preserve them in good working 
condition. A bullock in good condition is said to produce 
nearly a ton of manure jier annum ; yet no care whatever is 
taken of animals in India either by tho people or the autho- 
rities. 


(4) Almost all soils pay For irrigation put poses and 
“ black-cotton soil " is more partVularly irrigated in Madras ; 
the best irrigation in Bellary is almost entirely * 4 bluck- 
cotton soil," as also in the Maduia district. 

(5) The uncertainty of water- supply is the great draw- 
back to irrigation nil over Madras; 1 have always found 
that when I had seemed a good water-supply for the rayat, 
“ witli facilities of access to inurkots for his produce, ho 
was quite ready and willing to pay for the water if not 
interfered with by unlawful practices. 

(6) Lack of capital always prevented mo in doing all I 
could huve done in all my service. 

(7) I alwajs endeavoured to come to some agreement 
with the people for a water-rate, and generally succeeded 
with them, but T fear after I left a district this was upset. 

(8) I have no experience of this law, but of course if 
there is any uncertainty of tenure it will prohibit a 11 agri- 
cultural improvements ; this occurs all over the world. 

(9) The great obstacles to the extension of irrigation are 
(a) uncertainty of the water-supply ; by this all the labour 
and capital laid out in cultivation may be entirely lost, and 
then the rayat is hampered with arrears of land revenue; 
remissions are constantly being asked for ; the cattle are left 
without proper food and water, and perish by thousands 
and generally are quite unfit for work. (A) No irrigation 
can by any means bo successful “ if facilities of access to 
markets are not provided at the clu apest rates possil do.” 
This is a mle to which there iH no exception in all land 
improvements in every civilized country, (r) Tho waste 
of water must be prohibited by very stiingent regulations ; 
carefully attended to. I am convinced that more than 
half the water ill our tanks is wasted by had sluices, by a 
full supply being afforded to the lands day and night, for 
which there is no occasion, and geneially by negligent ma- 
nagement in such matters. Asa general mle, I would 
never allow all the water stored in a reservoir to bo run 
off in one season ; at least 2(> or 23 per cent, of it should bo 
retained in it for the use of man and beast during tho hot 
weather ; also by this arrangement the bed is kept moist 
and all storm waters during tho hot weather, which are now 
lost in the dry beds of tanks, would bo conserved for use 
and the tank itself be better filled in any season when tho 
rainfall was less than the average of the locality, (d) Tho 
cultivut ion of the babul tree round the wetted margin of 
all tanks Hhuuld bo encouraged. It affords good food for 
the cattle in the hot weather and the wood is useful for 
many agricultural implements. 

4. 1 have no experience relating to this question having 
always acted tor the Government interests ; and these could 
have been much better attended to if more capital had been 
provided us tor the extension of irrigation in all districts. 

5. 1 have had no experience of the Land Improvement 
Act. I think loans ot tliiH kind are objectionable in many 
ways in India. The people are ignorant of all hydraulic 
engineering, and if money is offered them at the lowest 
rates of interest, they will accept it and go in for projects 
which caunot possibly pay. The result being debt and 
vexatious proceedings to recover money which has been 
hopelessly lost. I always ask the rayats to co-operate and 
execute the hss laborious poitions of a work, such as light 
earthwork, clearing out channels, removing trees, bushes, 
etc., from off the tank hanks, whilst 1 did the more expen- 
sive masonry works, etc., out of Government funds, and 
found this com sc quite successful. I carried out this 
arrangement in Bellary in scores of instances, without any 
stamped agreements, and never had a single fuiluro. 

6. Oei tain ly not. It must tend to improve the cultiva- 
tion of all lands in the vicinity of good iirigated lands ; all 
experience will confirm this in an agricultural country. 
J cannot understand why there should be any doubt about 
this ; it has been a well-established rule since Adam Smith’s 

Wealth at Nat Chapter . 1,1 f my oxperieure I 

M, Tart IJ «j( book I. have always found tho people far 

more ready and willing to take 
the water for irrigation purposes than I had tho means 
to give them the water. I have no hesitation whatever 

Q 2 
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General in Haying I conkl have done ton times the work I did for the 

J. F • Government, mid the people if I had not Won prevented by 

Fucker, want of capital. 1 refrain now from mentioning some other 
- most, annoying and vexatious prod ices to which I was 
subjected, as it would answer no useful purpose ; but so far 
ns the rayat of Southern India is concerned, ho is always 
ready and willing to take tho water and pay for it if it is 
only securely provided for him, and he is frcod from demands 
which aro only too often made on him in an unlawful 
manner, under pretence of making revenue for the Govern- 
ment, which should ho most strictly prohibited, for it is 
most injurious to tho name and character of tho British 
Government in India and a mere copy of the old vicious 
Native Governments and still prevails where native rule lias 
been established, the rayat not having any security that the 
demands on him will not bo onhancod at every opportunity. 

B.— Canals of Continuous Flow. 

7. I generally estimate this approximately by considering 
that dry lands pay, on an average, an assessment, of 8 annas 
per acre ; if water Is securely supplied tho pcoplo will 
readily pay an assessment of Rs. 5 per acre ; this is an 
increase of 900 per cent., and they would never agree to pay 
such an increaso if they did not profit in a much greater 
degree themselves. This estimate of increase may ho too 
high, but it. gives a very fair idea of how much tho land 
must be benefited by any good system of irrigation, which 
saves the rayat from all losses by tho vicissitudes of the 
season’s rainfall, otc. 

(1) No canals in Southern India afford a certain supply 
of water for second crop or sugarcane cultivation. All aro 
dependent on a season’s rainfall, which is uncertain and can 
only bo provided against by good reservoirs. The losses 
both to the Government and the people aro enormous, and 
rofluiro to be prevented as much as possible by well designed 
reservoirs. 

(2) If the people are so ready to pay for the water, it. 
must ho because thoy can substitute more valuable crops for 
cultivation. 

(3) Tho yiold must, he far greater by irrigation, or the 
people would not take the water. Tho three points (a, b , c) 
I beg to deal with at tho close of this paper. 

8. On good canals it is estimated that a first crop yields a 
value of Ks. 20 per acre per annum, and a second crop may 
yiold Rs. 10. It is quite impossible to got any satisfactory 
data on this subject; for all practical purposes, the increase 
of assessment tho people aro willing to pay affords sufficient 
data to establish an irrigation project upon, “ if there are 
good facilities of access to markets lor tho produce at all 
seasons.” 

9. Tho rato varies from about Ks. 2 to Rs. 5 per acre. So 
far as I know this rate is paid only on tho area actually 
irrigated and to tho Government. 

10. I have no exporienco of this matter. 

11. I have no experience of land being injured by irriga- 
tion. In tho Godavari, I found Sir A. Cotion h instructions 
for draining the land had teen entirety neglected ; and pro- 
vided for this being done in my revised estimates, with very 
beneficial results, especially on tho central delta. Drainage 
of such lands has not received proper attention in Southern 
India, and it should be strictly enforced. I have no ex- 
perience of salt elllorescenee and do not believe much in it. 

C • — Canals of Intermittent Flow. 

12 to 21. I regret to say I am unable to Afford informa- 
tion on the subject, as we usually left the people alone to 
dispose of tho water according to tho arrangements thoy made 
with the Tahsildars, and approved of by the Collectors. I 
beliovo this practice was sanctioned by the Government. 

22. I would afford every assistance for the extension of 
irrigation in Southern India, but think professional advice 
should be obtained as far as possible if the land belongs to 
Government ; but as regards private persons constructing 
canals on Government lands, they might be encouraged by 
remitting the watcr-rato for some years. This is a question 
which involves so many interests. I do not think it can be 
solved very easily where land is public property, of which 
the Government are the guaidians; in the interests of the 
community thoy cannot part with the benefits of irrigat ion 
for all time. So far as I am able to judge, I would much 
prefer to carry out all improvements by capital borrowed by 
.the Government, and create a sinking fund, if possible, from 
the profits to pay off the debt, say, in one generation, and 
keep all such works under good Government management and 
supervision and so do away with many vexed questions about 
repairs, maintenance, etc. So far as my experience extends, 
these small works have not come under my care. I have 


always considered that many ot them might he done aw ay 
with, and all such streams, rivers, etc., examined lo see if re- 
servoirs cannot be constructed on them, and secure good 
means of irrigation, audio provide food and wator-supply 
for t he people and their cuttle, when tho revenue from thorn 
would be far more secure. So far as I know, the revenue 
from such temporary works is very small, and liable to bo 
lost by many accidents, as sudden flood sweeping thorn 
frwuy, whon all labour, etc., in cost of construction is also 
lost, and the outlay must he all incurred over and over 
again. I cannot conceive how thoy can be remunera- 
tive to any one, and aro only resorted to as a last des- 
perate moans, to secure a livelihood for man and boast. 
We havo an instance in tho Nagpur water- works of how much 
water can bo stored in India from a very limited drainngo 
area, having an average rainfall of about 40 inches in tho 
year, and on these lines arid data l would advocate tho con- 
structions of reservoirs on all such streams as are referred to 
in these questions, and considor thoy would pay directly and 
indirectly. 

J).— Tanks. 

23. (1) In the districts I havo served, tho tanks aro 
generally supplied with water from tho rainfall in their 
soveral catchment areas. In some instances, notably in 
Madura, tho tanks are also fed by channels from rivers such 
as the Vaigay. 

(2) The water is supplied to tho land from sluicos in 
tho tank banks, and led to tho land by ordinary channels. 

(3) Tills is entirely dependent on the season rainfall 
and cannot be specifically replied to. Tho tanks require to 
he remodelled to secure a good water-supply for at loast two 
years’ supply. 

(4) The areas vary from 3 acres to 10,000 in some 
cases ; all dependent on a season’s rainfall. Of this, suffi- 
cient advantage has never yet been taken. 

21. (1) If tho tanks were made of sufficient capacity, they 
could irrigate for two crops, on limited areas, to be carefully 
inaikod out. 

(2) If water ispioporly supplied in Southern India, “ 
more valuable crops are always cultivated. 

(\X) The yield depends entirely on the season’s rainfall, 
and requires to be more carefully ston'd in large reservoirs 
and far more carefully distributed. 

25. If the irrigation is at all uncertain, everything is dead 
loss almost ; hence the accumulation of capital by the* rayat 
is impossible, and accounts for a great deal of his general 
poverty. 

2(i. It may he in some instances ; hut wells are usually 
so uncertainly supplied with water in Southern India, they 
cannot he relied on to aff ord a good water-supply for irri- 
gation purposes. 

27* The total annual value of the produce per acre depends 
so entirely on the season’s rainfall, and the manner in which 
this is stored and properly distributed ; it is very difficult to 
estimate it even approximately. 1 have always found the 
rayat so ready to pay for the water whon securely provided 
for him, that tho benefits ho derives from it must be in- 
calculable. 

28. This varies from 2 to 7 rupees per acre, I believe ; and 
is mid, so far ns 1 know, by tho cultivator to the Government. 

I have had no experience about it with private owners. 
Having always dealt with Government rayats, I have always 
calculated on obtaining a rate on the area actually irrigated. 
Remissions, etc., are made by the Revenue Department as 
represented to the Collectors. Engineers aro not permitted 
to interfere at all in such matters. 

29. I am not aware that this practice prevails at all in 
Southern India. 

30. This is usually executed out of tho repair funds allotted 
by tho Government and much monoy has been, and is still 
being, wasted on this account. In Bollary l reduced the cost v 
of maintenance by 50 per cent, by thoroughly repairing the ' 
tanks, etc. It is impossible to state the cost per acre per 
annum under the existing system, which 1 believe cannot 
possibly work well. I do not think legislature would bo of 
any use; it can be far hotter remedied by constant and 
careful professional supervision by the Public Works 
Department. 

31-32. I do not think it is at all advisable to allow private 
persons to construct tanks in Southern India. So far as I 
can judge it would only lead to endless litigation. There is 
absolutely no difficulty whatever for the Government to carry 
out all irrigation projects, secure the public interests, as well 
as those of the people by tolerable management if funds aro 
provided for these purposes. 
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33. Some tanks are considerably silted, hut the rate of 
silting has never been recorded. I think dredging could bo 
usefully applied in largo tanks and reservoirs. The best 
romedy for preventing the silting up of tanks is to encourage* 
the rayats to dig this out and use it as manure, free of all 
charges under pro tonco of making revenue for the Govern- 
ment ; this way of dealing with the people prevents all 
improvement in India, as no one knows how in unit may be 
demanded of him, by even a peon with a belt for the Govern- 
ment. In famine, times when the tanks are quite dry, tin* 
people can bo woll omployed in removing the silt out of 
their tanks and casting it away by hand-carts to their fields, 
in every village to so carry out the system of relief in their 
own villages. 

e.— mm. 

So far as my experience goes I do not think that wells 
can possibly he robed on for any water-supply for irrigation 
purposes in Southern India. The primary rock formation 
prevails so largely here, and all our experience hitherto has 
shown that those rocks have been subjected to such convul- 
sions and are so full of faults and fissures, it is impossible 
to trace the under-ground drainage amongst them, and tho 
attempt to do so has so often failed, it is recommended now 
that the practice should bo given up. Wo have the expe- 
rience of tho Kolar Gold-fields to show that little water 
can be obtained in the primary rocks. They have sunk 
shafts, 2,000 feet in depth, and run out galleries in all direc- 
tions for many miles without being incommoded by the water ; 
in fact, they nre considering a project for constructing a 
large reservoir to supply these gold-fields with water in sin 
adjacent river. In general, t lie Public Works Department 
has not charge of wells for irrigation purposes. I have 
found water for supplying the troops in a station. For drink- 
ing purposes, successfully in Hollar y by boring and well- 
sinking ; hut I could hardly recommend this operation for 
a permanent supply for irrigation purposes. The water I 
found was vory good and clear, notably between the hills, 
for tho supply of the European barracks at Bollary. This 
well has been in use for morn than 40 years, but the quantity 
is very limited, and though of excellent quality, it was 
considered inadvisable to attempt to deepen tho bore-hole 
for fear of touching the rock, when the whole supply would 
most probably be lost. I know of only one other place, near 
Kamnad in the Madura district, where artesian wells might 
be sunk with success, as tho local formation appears to be 
favourable, and I understand tho Railway Engineers now 
contemplate making the attempt. Round tho margin of 
largo reservoirs, temporary wells, Norton’s tubes, etc., might 
be used for irrigating pasture lands, hut on no account 
should any ploughing or digging he permitted, as this would 
certainly allow of silt being carried down into the reservoirs. 
By some such arrangement., a good supply of food and water 
eould be afforded to many villages in the vicinity of all 
largo reservoirs ; and tho larger these are made, the more 
useful would they be in all districts of Southern India. 

In conclusion, I beg to add I have no sufficient records or 
data on hand to give information on the points noted, as 
supplies of water or cultivation in years of ample rainfall, 
scanty rainfall or in seasons of drought. 1 beliovc we 
havo no such records in this Presidency and a great deal 
requires to bo done on this matter. But l beg to refer the 
Commission to the paper read before the Civil Engineer-,’ 
Institution, London, in 1874 by the present Sir Alexander 
Binnios, C.E., on tho Nagpur water-works which ho carried 
out and fho success of this project confirms the data ho had 
worked upon. The general results can be briefly summa- 
rised. Sir Alexander selected the Ambagiri tank for his pur- 
poses. This reservoir has a catchment area of 0*0 square miles, 
and hold only 80,000,000 cubic feet of water. He enlarged 
it bo hb to contain a gross quantity of 257,500,000 cubic 
foot and tho conclusion ho arrived at after more experience 


’was that it might have been enlarged to contain 70,000, 000 
cubic feet more, on an average ; that is to say, from a catch- 
ment area so small as (W> square miles having an average 
monsoon rainfall of 37’^ inches ho calculated In* could store 

327.500. 000 cubic leet oT water. This gives a yield of about 

1.800.000 cubic yavds per square nub' of drainage area ; and 
if we estimate that an acre of land requires 10,000 cubic 
yards for one crop of lice cuhiv.it/mu, his data show that 
from every square mile of drainage area we can on an average 
cultivate ISO acres for one crop by storing the water in a 
basin when the rainfall is by no means heavy for the 
tropics. The average annual rainfall at Nagpur from 
10 years’ observations is 40*73 inches. Of this amount 
37*5 inches fell during the monsoon months from June to 
the early part of October; the balance 3'21 inches fell in 
showers during the rod, of (he year. When it was proposed 
to Increase tho store of water in this reservoir in 1889-90 by 
15,000,009 cubic foot, it was recorded that Sir A. Hinnies' 
work had been a complete succor*. The information he gave 
in his paper regarding tho rainfall, the run -off, the losses 
by evaporation and percolation, etc., is by far the best, I havo 
ever met with ; and with modifications to suit other locali- 
ties can be readily used for all parts of India. His remarks 
on the fluctuations of the rainfall in the tropics are of tho 
greatest, importance, aa they show how necessary it, is to 
make all reservoirs in India of tho largest capacity possible 
so as to store and modify these enormous fluctuations. How 
great these are, ho instances in two woll known cases : in 
Madras 23?; inches oT rain has fallen in 24 hours, when the 
average' is about, 4S inches in the year; and in Bombay 14 
inches was gauged in 24 hours, when the average fall is 
about 70 inches in the year; that is to say, f>0 per rent, of 
the average rainfall fell in a day at the former place and 
fully 20 per cent, in the latter. In all such instances it is a 
well-known fact tho floods in all the rivers of India dis- 
charge immense volumes of water with great rapidity as 
their hods have very stoop inclines, and in a few days or 
even hours, immense volumes of water run off uselessly into 
the sea, which Sir Alexander pointed out 30 years ago should 
be modified by good storage reservoirs; and there is no 
difficulty in timing good sites for such works on the rivers 
and their tributaries in Southern India ; and during my 
service 1 have noted many places when* very valuable reser- 
voirs might be constructed, but never bad tho means to work 
these out., except for one of the Godavari district, which was 
calculated to irrigate 45,000 acres of land and to moderate the 
floods of a large jungle stream which does much injury to the 
western delta. Hut tin* estimate has never been sanctioned, 
though it was all prepared and ready in 1872. In Mysore, 
where the average rainfall is 30 inches in the year, falls of 
0 and 9 inches in one n'njht have been recorded. As the 
general incline oT the Mysore plateau towards the east 
coast iH about 15 feet per mile, the wafers oT such rainfalls 
run off. most rapidly, and lure all lost for want of good 
storage reservoirs in the basins of its rivers rucIi as the 
Cauvory, its tributaries, and minor catchment areas. 

1 can only give a general idea about such works. Every 
project must be well looked into by itself. For instance, 
the reservoir on the Tungabhadra river would bo full all 
through tho monsoon season without a doubt ; so the question 
of its water-supply is very simple, but the distribution of 
this in the hot weather must he carefully regulated so as to 
make it last as long as possible. This river receives at times 
large 'quantities of water by heavy storms in the hills 
during the hot, season ; but these cannot, of course, ho 
depended upon. In a river like the Renner, which only 
receives a moderate supply of water from tho south-west 
monsoon, and all its heavy Hood waters from tho north-east 
monsoon, which last only lor short periods, and rush off 
with great velocity, it will bo necessary to havo several reser- 
voirs if its waters are to he fully utilized in tho Guddapah 
and Nolloro districts. 


General 
J. F. 

Fischer. 


1. Q . (The President .) — Wo arc much obliged to you, 
General Fischer, for the memorandum 3*011 havo sent to tho 
Commission. I think you are the senior Irrigation Ollioer 
now in India P — Yes, Sir. 

2. Q. You say in your memorandum that “in the 
Cuddapah district the tributaries of the Funner river offer 
several sites for large reservoirs.” Do you know if the 
district was ever survey od ? — No, I believe not. 

3. Q. As a matter of fact, no water is stored P — As far uk 
I know nothing is done to store up water. We have had 
plenty of tanks, large tanks ; some old native tanks, but 
excepting tho Fenner project no other project was carried 
out ; nothing in the way of storing water is done in any 


part of this country or in the Central Frovinccs. Wo have 
had a number of projects in addition to the Timgubhadia ; 
another project was the Tungabhadra liver project in tho 
Be 11 ary district ; there was also a project for the Chinna 
Huggri river ; they* have not been carried out ; nothing has 
been carried out except the Kistna and tho Godavari works 
on any proper scale for the storage of the ordinary rainfall 
111 Southern India or for its proper distribution in any 
economical manner. 

4. Q. I think one of the greatest difficulties that wo have 
evidence of lx foie the Commission is the presence of 
black-col ton soil in most places p — I don’t understand why; 
in most parts of tin* Bellaiy* district black-cotton soils are 
very largely irrigated. On the Tungabhadra channel it is 
entirely a black-cotton soil. 
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5. Q. Wo had only this morn in# evidence to the effect, 
that rayats are greatly reluctant to irrigate in black-cotton 
soil. We have evidence that in Kurnool and Knddanah it 
is very difficult to get rayats to take up irrigation under the 
Kurnool Canal P— The question is whethor they could get 
sufficient water in the proper season. 1 don’t think the 
Kurnool Canal was earned out in a proper way ; the original 
project wuh to carry the canal on a contour on either side of 
the valley of the Kunderu, the water being distributed on 
both sides of the valley ; it was to be joined to tin* 
Buckingham Canal (discussion on the map followed). 

0. Q. Was not this line* approved by Sir Arthur Cotton P — 
No. The Company carried out the work in their own 
way. 

7. Q. It was Sir Arthur Cotton’s brother who selected the 
line P — He was not very long hen* ; he was too old at that 
time. Colonel Hugh Cotton had been twenty years in ser- 
vice ; I don’t think he was very long here, i never knew 
anything of this project until Lord Wenlock laid the whole 
papers before me. I then said it was a great mistake. It 
should have been carried on a higher level (refers to the 
map). You must get an outlet ; navigation ends in a desert. 

8. Q. We have got railways in most places now?— Bail- 
ways don't suit ; they have done nothing for the land in 
England. 

9. Q. Hallways have driven navigation out of Egypt P — 
Because they have no proper navigable canal. T could only 
tell you whnfc has oecuired tons in the Godavari district; 
you must remember that railway freights are heavy freights. 

10. Q. The question of irrigating Bellary seems to be a 
difficult oneP— I believe the Tuiigabhudra project is pei - 
feetly feasible, but the whole thing must he changed. It 
will never do to carry it, out on the lines they have surveyed ; 
they must ho until cly changed; they have gone on avoiding 
all lock cuttings. 

11. Q . You say there were levels taken P - Those were 
my own levels. 

12. Q. Are those records in Madras P — Every paper of 
mine has been lost ; every single paper. 

1H. Q. Jt is a great misfortune ; 1 understand you 
proposed a reservoir mar IloBpet P — Yes. 

14 Q. You say. General, in reply to question 3 — “ I 
always endeavoured to come to some agreement with the 
people for a water-rate, and generally succeeded with them, 
but. I fear after 1 left a district this was upset'?— Yes ; we 
made arrangements with the revenue officers and prepared 
proper estimates ; these estimates were signed by the rayats 
and sent on to the Collectors who countersigned t hem. I 
had no difficulty about it, for the rayats were very willing 
to do the woik themselves. During the mutiny it was very 
difficult to got money. 

15. Q. This was before the days of the Public Works 
Department.? — This was in 1 855. 1H57-58 were mutiny 

years, and the Public Works Department was cut down very 
much. We were able to do nothing except ordinary repairs 
and military woiks. 

10 Q. You say — “ as a general rule, I would never allow 
all the water stored in a reservoir to be run oil* in one season ; 
at least 20 or 26 pel* cent, of it should be retained in it 
for the use of man and beast during the hot weather **? — I 
would not. The great object of one of those reservoirs is to 
keep a supply ot water for the sui rounding villages. 
Supposing you had a thousand millions cubic feet, of water 
stored in the tank, 1 would keep 250 or 300 million cubic 
feet left in the tank. 

17. Q. Merely to soak into the ground? — It does not 
soak into the ground ; if land is once saturated, it does not 
absorb much. 

18. Q. This tank would be replenished from year to 
yoarP— If it is, so much the better ; in tlio year of very 
short rainfall or a gicat deal of distiess, stored water in a 
big reservoir would be ol' great assistance to many of the 
surrounding villages in supplying drinking water and keep- 
ing their cattle supplied with fodder and water. 

19. Q. You must have had experience of the silting up 
of tanks. Have you known cases where silting up was rapid 
enough to be measured? — In the black-cotton soil tanks 
silt up a great deal. These tanks in Bellnry aie very old 
and for many years they don’t seem to have silted up. I 
saw in some papers a report of the Daroji cultivation ; but 
there is one thing it receives its water from the 8andur 
valley; the zaminder cut away all the jungle and as a 
result the rainfall has diminished fioin45 inches a year to 
22 inches. f l lie Supeiintcndent of Forests under the Gov- 
ernment of India noticed this in his report ; this is a very 


serious question. It would bo hotter to have a reservoir 
down hero (refers to the map). 

20. Q. It has not been surveyed P— They tried ; it is all 
sand ; they could not make a reservoir. There is no reason 
why you should not make a reseivoir, because jt is tand ; sand 
is the best thing for foundation you can possibly have if it is 
well managed. 

21. Q. You have no experience of the .mischief done by 
rch P— I have never seen anything of it in Southern India. 

22. Q. We have been told that there is a good deal of it 
in Kurnool. Have you Been it? — A small area near tbe 
canal is affected . 

23. Q. We hear that some places have become quite unlit 
for irrigation ? —I have not. seen them ; you can always get 
rid of salt very easily with fresh water. A good deal of 
land was water-logged on. the Godavari, because they had 
not got drainage; in 1869 drainage was carried out and an 
immense quantity of land was recovered. 

24. Q. (Mr. Ittgham.) — I understand you to say. General 
Fischer, that the failure of the Kurnool rayats to take the 
canal water was due to the Kurnool Canal having been taken 
on a wrong line P — Yes; it was taken down the valley of 
Kunder instead of on a higher level. You cannot iriigate 
up-hill, 

25 Q. Which side of the valloy would you have taken 
the canal? — Both sides. 

26. Q. You don't know why tluy took that alignment? — 

I don’t know ; I had nothing to do with it. 

27. Q. Your line of canal was originally alongside the 
valley? - They took the project out of my hands; I never 
saw it for years afterwards. 

28. Q. Still why won’t poople take water for the land 
which is commanded P— Because they have got no market 
for their produce ; they have got no means of communica- 
tion to get their produce away. 

29. Q. How do they get their dry crops away ? — They 
are sold locally a good deal. 

30. Q. According to the information wo have, the 
produce from dry crops in a good year is extremely heavy? 
— Yes ; there are many good years compared with bad years, 
but the rayats are period ly ready to take water if you give 
them proper means of carrying the produce away. 

31. Q. Don’t you think a rayat would make more from 
dry crops than imgated crops?— On an average you get 
about 8 annas an acre assessment on dry crop. Tho’ray.it 
would never pay wet assessment if he is iiot benefited ; the 
profit, he gets is about Bs. 2-8-0 per acre on dry land 
compared with Hs. 20 per aero on wet land on an average. 
Tho. rayat would never take water unless he was conlident of 
getting full supply. 

32. Q. He would have to devote more labour and time to 
wet cultivation than to dry P— Certainly ; but he is moie 
certain of his profit on wet. crops than on dry crops. Dry 
crops in India arc a very precarious cultivation. 

33. Q. If the Kurnool Canal were made navigable anil 
connected with *tho Buckingham Canal, would people take 
water fur converting their lands into wet? — I think they 
would, as soon as they see their way to it ; they are vciy 
chary about taking water until they see water available. 

34. Q. They have had an opportunity of seeing it for 
twenty years P— Yet they hold on, because they have no 
outlets to markets by cheap water-ways. 

35. Q. We are told that Nelloru is a suitable district for 
irrigation? — I think it ih ; you have got a sufficient supply 
of water and you could make a reservoir on thePenner river. 

30. Q. What, do you suppose would be the irrigation in 
that district supposing you get sufficient water P— Certainly, 
one or two millions of acres of land. 

37. Q. You say you cannot get storage in Nellore district 
itself P — On the Penner you cannot get a very large quantity 
of water ,• you will have to depend on the Tungabhadra ; you 
will have to make a very large reservoir ; the rainfall, as you 
know, is precarious. 

38. Q. You require water from other basins to supplement 
the supply of the Penner P— Yes ; the Tungabhadra and the 
Kistna get their entire supply from the Western Ghats, and 
they never fail. I don't think you could entirely depend on 
the Penner. 

89. Q. (The President .) — Yon say that water should be 
stored in a reservoir on the Tungabhadra for use in 
Nellore P— Yes. 

40. Q. It would be taken down below Kurnool P — Yes 
und join tbe Buckingham Canal (refers to the map). 
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41 . Q* (Mr* Hi g ham .) — What area could be protected in 
tbe lower districts from tho Tungabhadra project P — About 
3 million acres. 

42. Q. That is tbe whole cultivable area of tbe district P — 
Oli, no ; tbe area of Nelloro is 9,000 square miles. 

43. Q. Do you think you could bring down enough water 
for that P — If you get a good supply of water you might 
have 3 millions. 1 should be quite satisfied if I got one 
million. 

44. Q. Do you think yon can bring water by means of 
tho present Kurnool Canal P— No ; by taking another canal 
through tho Kunder valley you get a much larger quantity 
of water. 

45. Q* You would have to reconstruct the Kurnool Canal 
altogether P— Yes. 

46. Q. I understand you to say that Sir Arthur Cotton 

wanted to bring water from the Tungabhadra through the 
Bellary district into Nelloro ?— Yes. * 

47. Q* You think it is quite im practicable ?— Yin ; the 
levels will not permit it. 

43. Q. I suppose you have seen Mr. Gordon’s align- 
ment P — Yes. 

49. Q. As far as your investigation went, it was not 
possible to take the supply through the JJellary district P — 
Ko ; not without making about 800 or 850 miles of canal. 

60. Q. (Mr, Nichoho7i .) — Did you find it possible to 
work tbe kudi*maramat system in yonr time F — No. 

61. Q. Tho rayat executed minor repairs to the tanks P — 
Yes, I always tried to repair the tank as much as possible 
under professional supervision. I don’t Drink it ought to 
he left in the hands of uninstructed native people. 

52. Q. Did you find that the long standing custom of 
making all chissos of petty repairs by the people at their 
own cost was practised and practicable in your days? -It 
was practised ; but it is not. a very good system ; it is far 
better for professional men to sec the tank, to put it into 
working order, and to make the rayat do the lighter part of 
the work. 

53. Q. Originally was it not the custom that all classes of 
repairs should bo undertaken by the rayats P — It was. 

64. Q. In tho early part of the century P — Yes. 

55. Q. Gradually all that foil into desuetude P — Yes ; and 
I believe an enormous quantity of water is wasted. 

56. Q. Regarding some of these old projects do you remem- 
ber whether one of them was that, the water-supply of the 
Palar basin should be augmented by waters of the Tunga- 
bhadra P Do you remember any such projects as a part 
of Sir Arthur Cotton’s scheme?— I think there was some 
project for the Palar river. 

67. Q. There was some project for carrying water to the 
Palar valley from cut side? — I don’t remember ; I think you 
would have to go through the Mysore country to join the 
Palar valley. 

58. Q. (Mr* Rajaratna Mudaliar.)— Do you also re- 
member Sir Arthur Cotton speaking of high level reservoirs 
on the Nilgiris P— Yes. 

69. Q. There was an attempt to carry out a high level 
reservoir P— Yes. By tbe silting process. 


60. Q. Do you remember of bis speaking of a survey 
being made on the Nilgiris with reference to a reservoir so 
far bark as 1828 P -No.' 

61. Q. The idoi of the reservoir was a proper one P — Yes, 
it. would he of lasting benefit to tho country. The silting 
process failed so entirely it discouraged people and, in conse- 
quence, the storing of water in Southern India, on any proper 
scale, lias been neglected altogether. 


The above questions and answers give so imperfect, an idea 
of what 1 stated before the Commission, 1 request tho follow- 
ing explanations may be added : — 

I urged before the Commission the absolute necessity 
of providing facilities of access to port or market to make 
irrigation successful, as this is one of the most fundamental 
points connected with all improvements in relation k> land 
cultivation ; and 1 illustrated this by the road I had made 
for the Singanamulla tank in the Bellarv district— by making 
tbe Uttuli Canal navigable in tho Godavari district; as also 
by tbe falling off in the trade of the port of Coeanada, by 
the stoppage of through navigation for four months only, by 
the failuro of tlm head lock in the oastern delta. 

2. I described to the President and Mr. lligham, on 
the map, how I had fixed the site for the reservoir on the 
Tungabhadra river, and pointed out. tho manner in which 
the canal should bo taken through tbe bills to above tho 
Dtiroieo tank ; and, rouo'L this, on to the south of lVllary, 
and discharged tbeiuK. into the Huggri river ; whence, by an 
anient, the water oan bo very easily distributed over the 
Adoni and Patti konda taluks, and a connection established 
with the Kurnool works ; and thence the canal requires to 
he carried into the Nelloro district, so as to connect with tho 
Buckingham Canal ; by those means tho navigable canal, 
proposed by Sir Arthur Cotton, from the Bellary district to 
the coast, can be very easily established. Prom the south of 
Bellary I showed them a contour can bo run up tbe Huggri 
valley, and across that river to discharge water into tho 
Pennor basin. 

3. I believe nearly one million acres of land can bo 
irrigated in the Bellary district as above sketched out by 
me. 1 should say half a million of acres can be irrigated 
in the Cuddnpab district ; and, in tbeNellore district, fully 
a million and-a-half of acres can bo irrigated from the 
Penner rivor by suitable works ; and tbe deficient supplies 
of water in this basin are increased from the Tungabhadra 
and the Ivist.ua rivers, which always have a superabundance 
of water in them, during every monsoon season. 

4. Many sites exist in the Penner basin for largo 
storage reservoirs; but tills river is very slightly affected 
by the south-west monsoon, as it rises in tho middle of 
Mysore, and not near the Western Ghats. If the north-east 
monsoon is heavy, the Penner receives an abundant supply 
of rainfall, which now runs off very rapidly to waste into 
the sea. It is, therefore, advisable to secure us much of this 
as possible in large storage reservoirs ; but to afford the full 
benefits of irrigation to the Nelloro district, and to 
secure through navigation from Bellary to the eoast, tbe only 
rivers which can be relied on, in this part of India, are the 
Tungabhadra and the Kistna. 


Mr. M. U Khabegat, Assistant Chief Engineer for Irrigation, Tank Restoration Scheme. 
( Madras , 11th February 1902) 


(Answers to Questions for Public Works Officers.) 


Question 5. Statements showing tho number and m i- 
nting capacity of the minor works in each district are 
iven in the Special Superintending Engineer’s report. 

The works may be divided into throe groups : — 

(1) Works wholly belonging to Government. 

(2) Works belonging partly to Government and partly 
[> private owners, inamdars, and zamindars, etc. 

(3) Works wholly belonging to private owners affect - 
ng lines of railway or systems of irrigation works. 

Groups (1) and (2) may again be sub-divided into " Im- 
orial” and “Minor” or, as they are now termed, “Class 
V (a) ” and “ Class IV (6) ” works in charge of the Public 
Vorks and Revenue Departments, respectively, the broad 
ne of demarcation being u capability ot irrigating more or 
»s than 200 aores (vide paragraph 3 of note on the Tank 


Restoration Scheme in report of the Special Superintending 
Engineer). 

In group (1) Government enjoys the whole revenue 
derived from the lands irrigated and undertakes the mainte- 
nance of all works. The Tank Restoration Scheme deals 
only with works irrigating more than 10 acres. 

In group (2) Government enjoys llie revenue on tbe 
rayatwari lands irrigated and generally the quit-rent on the 
remainder. Government undertakes, as & rule, the mainte- 
nance of such works, a contribution from the private owners 
being levied in proportion to the extent of their interest in 
the work, which is determined from a consideration of the 
extent of lands irrigated by each party. 

In group (3) tho works are repaired and tho revenue 
derived from them is enjoyed by the owner. Government, 
however, steps in in the case of tanks threatening danger to 
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Mr, M, R, a lino of railway, n fJovermnent work or system of works, to 
Khareqat. K(M! that, tin* works uro kept, at :i wife standard (Railway 
— J Protection Art IV of 1886). 

During the progress of Tank Restoration Scheme opera- 
tions, estimates for repairs of all the works mentioned above 
are prepared, estimates for groups (1 ) and (2) being sent to 
the Superintending Kngineers for execution, while those for 
works under group (3) are sent to Collectors to have them 
carried out by the parties concerned. 

Kor class IV (b) works not taken up To) investigation, or 
for those already ir paired under the Tank Restoration 
Scheme, estimates for repairs an- prepared by Collectors and 
sanctioned up to lis. 500. Est imates exceeding this amount 
have been sent to the Hoard of Revenue through the Tank 
Restoration behetnc office where they have been scrutinized, 
Under recent orders estimates exceeding Rs. 500 and within 
the powers of sanction of Superintending Kngineers will he 
sent to these oflieers for sanction ((}. (). No. 2631-W., dated 
Srd October 19<>1)« 

The rayats interested in works of groups (!) and (2) are 
expected tneairy out “ petty repairs ” under I'udi-maramat, 
such as clearance of silt in channels and removal of prickly- 
pear on bunds of tanks, etc. ; but it is believed that in many 
districts very little is now dono by them. 

The accounts regard ijig expenditure, etc., on these works 
are being prepared in the Irrigation office. 

The object of the Tank Restoration Scheme is to syste- 
matically investigate the position and requirements oT each 
irrigation work with reference to the irrigation works above 
and below it,, lay down a standard of efficiency for each work, 
collect financial and hydraulic details of the same, bring 
each work to the standard of efficiency and to record the 
information collected for the future guidance of the officers 
of llu* Revenue and Public Works Departments. 

The number of works investigated and the average area 
ami revenue dependent on them are shown in columns 3, 
4, and 5 of statement A. 

The number of works on which improvements have been 
carried out. and the cost of improvements arc given in 
columns <5 and 7, respectively, of statement A. 

The average area irrigated and revenue derived before the 
improvements arc given in columns 4 and 5 of state- 
ment A. 

“ The average area irrigated and the revenue derived after 
the improvements” are difficult figure's to arrive at owing to 
the' fact that the ‘‘ execut ion ” of works is spread over a vast 
number of years ; and to prepare such statements the exact 
date on which each work was completed must be known, and 
this information is not fully available. The tabulation of 
the figures is one that tan only he done in tin* Revenue 
Department. 

The figures shown in columns 8 and 9 of statement A are 
approximate, but must be considerably in excess of actuals 
as explained in the “ Remarks” column of tin* statement. 

“ The number of works investigated more than three 
your., ago, but nut taken up for repairs for want of funds.’* 
The abow* particulars are given in statement E. 

The eonect number of works pending execution on 31st 
Mai eh 11)01 cannot he given owing to the number of partially 
completed works entering into the calculation. For practical 
purposes, however, the expenditure and not the number of 
works will suffice. 

Owing to tho aggregate grants for the three years, 1898- 
99 to 1900-01, being generally in excess of the balance 
of estimates in hand on 31, si March 1898, there arc only two 
districts— Chingleput and Madura— in which estimates may 
be said not to have been taken up for thiee years for want 
of funds. It must not, he forgotten, however, that in some 
districts, bucIi as Timicvelly, Chingleput, and Anantapur, the 


investigation work has been slopped on acconnt of tho large 
balance of estimates in hand. 

“ Work done and remaining to ho done ” in tho Presidency 
under the Tank Resolution Scheme— 

Sq. milos. 

Total area to he investi- 
gated . . . 110,855 (approximately). 

Area investigated to 31st 
March 1901 . . 45,459 ( „ ) 

Area still to he investigated 71,396 ( „ ) 

or about 01 per cent, of the work to be done. 

Another method of calculation is this — 

Acres. 

Average area affected by all works 

to he investigated . . 2,284,288 

Average area investigated to 31st 
March 1QM1 . . . 750,255 

Average nlt& still to bo investi- 
gated 1,484,033 

or about 66 per cent, of the work to be dono. 

(i) E x pend i tin e incurred on the work of survey or in- 
vestigation is Es. 15,98,704 approximately (vide statement 
C). 

(ii) and (in). No distinction is now mado botween im- 
provements and repairs, so that tho expenditure incurred 
under each head cannot be separated. 

Tho estimated cost of repairing works up to 31st March 
1901 is Rs. 65,30,312, or Hs. 65,61,973, including tho chargos 
foi tools and plant (vide statement C). 

No doubt there has been some improvement in the pro- 
tection afforded by works which had been repaired under the 
Tank Restoration Scheme, both in extent and certainty ; but 
sufficient data are not available to point to marked improve- 
ment which may bo attributed 1o this expenditure ; such 
data should also take into account the cause and nature of 
remissions, character of the seasons, etc., before and after 
the execution of the repairs. It may certainly he affirmed 
that the expenditure lias prevented retrogression for some 
years after the execution of repairs ; hut unless some satisfac- 
tory means are devised of maintaining tho works, the bunds 
will again deteriorate. The expenditure incurred, however, 
on sluices and escapes is in most cases of permanent 
benefit. 

Umhv the Tank Restoration Scheme it is intended to deal 
with all the works in the presidency, excluding the West 
Coast, the Nilgiris, private territories, and the large systems 
of irrigation works in charge of the regular Public Works 
Department officers, so that the total number of the works 
cannot he increased, though the number dealt with in a 
given time could be greatly increased by tho assignment of 
more funds. 

The efficiency of the works could be improved if more 
funds were made' available ; but it is rather the aim of the 
Tank Restoration Scheme to bring works to their normal 
st irnlard of efficiency or to the standard of efficiency to 
which they wore originally designed as nearly as can be, 
allowing the ordinary divisions to deal with the increase 
of efficiency. 

Tho distribution of the funds now available is determined 
in the Irrigation office with reference to the applications 
made by the Superintending Engineers and tho number of 
estimates likely to be sanctioned for oach division having 
due regard also to tho limited funds available (vide state- 
ment I)). 

No alteration in the existing system in this respect seems 
called for. 



SELECTED EVIDENCE. 


Ill 


A • — Statement showing the number of works [Glass IV (a) and (b)] investigated under the Tank Rest or a* 
tion Scheme from the commencement of operations up to 31st March 1901 and the revenue de~ 
pendent on them , etc. 


No. 

Districts. 

Number of 
works 
investi- 
gated by 
Tank 

Restoration 

Scheme. 

Average 

area 

cultivated 
under works 
in column 3 
before 
investiga- 
tion. 

Average 
collection 
of revenue 
before 
investiga- 
tion. 

Number of 
works 
on which 
improve- 
ments havo 
boon carried 
out. 

Actual cost 
of improve- 
ments on 
works shown 
in column 6. 

. j 

Proposed ! Ex P eot, ' d 
ayakat after re Y onuo 

improv 0 n,L>,,ts ftftprlra P rova - 
fapproxi- , ,nents . 

■"■W te;;. 

1 

2 

3 

4 

5 

6 

7 

8 1 

8 i 

9 




Acres. 

Rs. 

1 

Rb. 

i 

Acres. 

Rs. 




Not entered upon by the Tank Restoration Scheme. 



1 

Ganjam • . 








2 

V izagapatam 

142 

20,421 

66,337 

137 

1,31,670 

22,565 

90,657 

3 

Godavari . 

176 

13,081 

27,478 

174 

1,01,058 

15,911 

39,952 

4 

Ki stria 

204 

12,681 

56,958 

200 

1,53,395 

14,124 

73,667 

5 

Nellore 

282 

71,866 

3,16,668 

18 

1,02,558 

88,835 

3,93,898 

ti 

Cuddapah • • 

111 

7,183 

36,872 

64 

32,639 

7,995 

39,500 

7 

Kurnool • 

224. 

22,185 

95,822 

220 

2,09,045 

30,3-16 

1,41,322 

8 

Anantapuv 

123 

27,364 

95,065 

72 

C an vna 3 

25,335 

1 # C0,046 

9 

Hell ary 

23 

1,437 

6,994 

21 


1,920 

9,014 

10 

Salem . * 

847 

48,078 

2,18,430 

546 

3,13,049 

53,330 

2.47,969 

11 

Coimbatore . . | 

147 

36,382 

2,04,623 

147 

2,82,080 

41,041 

2,20,166 

12 

North Arcot . • 

856 

84.545 

4,10,311 

701 

6,65,691 

88,267 

4.35,929 

13 

Chingleput 

1,062 

186,666 

6,30,663 

fill 

11,11,387 

189,108 

6,52,634 

14 

South Arcot • . , 

128 

23,598 

1,21,626 

99 

2,71,526 

27,292 

1,47,500 

16 

Tanjore 

241 

30,646 

81,674 

I 221 

2,66,845 

32,355 

88,6^1 

10 

| Tricliinopoly • 


Not entered upon tv the Tank Restoration Scheme. 


17 

Madura 

1,148 

101,810 

3,89,373 

1,096 

11,22,552 

111,236 

4,51,313 

18 

Tinnevclly. 

593 

60,312 

2,83,619 

863 

4,90,609 

61,670 

3,48,597 


Total 

6,207 

760,255 

30,31,503 

4,993 

; 63,09,870 

811,330 

34,81,296 


Note.— The figures in columns 8 and 0 are based on returns approved by Collectors, and they are generally framed on 
the supposition that the full ayakat would be cultivated after improvements nave been carried out ; but in many instances 
this can never be the ease owing to insufficient supply, general deterioration of works, etc. 


B. — Statement showing the amount of Tank Restoration Scheme estimates sanctioned prior to 31st March 1898, hut 
* not taken up for repairs up to the end of 3 tst March 1901. 
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Rs. 



Rs. 

i 

Rs. 

Rs« 

1 

Ganjam 

... 

... 

... 

... 



... 

... i 

... 

... 

2 

Vizagapatam 

... 

... 

... 

• •• 



». . 

i 

... 

... 

3 

1 Godavari 

19 + 1 

11,386 

19 

14,925 


1 

— 3,539 

1 

6,420 

2.881 

4 

1 Kistna 

23+8 

6,473 

37+6 

13,716 

- 14 + 

3 

— 7,242 

10 

9,122 

1,880 

6 

1 Nellore • 

16+64 

39,875 

16+168 

97,050 | 0+ — 

114 

- 67,076 

210 

2,64,999 

; 1,97,924 

6 

Cuddapah . 


... 

... 

... 




... 

... 


7 

Kurnool 

... 

... 

... 

•*. 

1 





... 

8 

Bnantapur . 

... 

. . • 

... 

... 

1 ••• 


• •• 


... 

... 

9 

Aellary • 



... 

... 



... 

... 

... 

39,097 

10 

Salem 

233+66 I 

87,667 

120+287 

1.03,419 

! 113+ — 

281 

— 65,862 

182 

1,04.959 

11 

Coimbatoro • 



, f| 




... 

••• 


... 

12 

North Arcot 

141** ! 

60,624 

220+147 

2,12,982 

— 79+ — 

147 

—1,62,868 

231 

2.8i,270 

68,912 

13 

Chingleput 

116+109 

1,70,218 

138+128 

1,12,653 

- 22+ — 

19 

67,665 

53 

71,934 

1,20.499 

14 

South Arcot 

58 

26,831 

66+29 

32,762 

3+ — 

29 

— 6,981 

26 

64,314 

67,883 

15 

Tanjore 

110 

22,324 

92+37 

22,685 

18+ - 

37* 

— 343 

2 

8,389 

8,046 

16 

Triohinopoiy 


... 

... 

e •• 


... 

••• 

... 

73,084 

17 

Madura 

104+30 

1,45,795 

88 + 68 

07,999 

16+ — 

23 

47,796 

6 

26,888 

18 

Tinneveliy • 

69+69 

97,349 

149+214 

1,71,114 

— 90+ — 

145 

- 73,765 

251 

2,68,432 

1,84,667, 


Total . 

... 

6,07,660 

1 

8,79,804 

... 

-2,71,754 

... 

10,36,727 

7.63.973 


This figure U doubtful. 

Not* 1.— It Is assumed that estimates partially worked out at tbs end of one year will be completed in the enbiequent year. 

Mon a.— la) TW frst number In oolamn 9 denotes partially completed works aid the second number represents work* not taken up for 
execution. 


Voi.IV 


lb) Ihe Aral number In column 6 denotes futtr completed works. The second number represents works partially completed. 

[el The figures In column 7 are the algebraic difference* between Ihoee in columns 8 and o respectively. . 

* Tbt minus figure* la columns 7 ssd 8 indicate that new eitlmstcs sanctioned doting tbc three years t 1898-99 to 190041, have 
been taken op. 
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'—Statement showing the amount of estimates sanctioned ly the Tank Restoration Scheme^ cost of 
investigation , and the cost of execution % including tools and plant charges up to 31st March 1901 . 


Yeari, 


Estimates 

sanctioned Cost of 
for Govern- investigation, 
ment works. 


Cost of 
execution 
(including 
establish- 
ment and 
tools and 
plant). 


Rs. 


Rs. 


Rs. 


1883- 84 . 

1884- 85 . 

1885- 86 . 

1886- 87 . 

1887- 88 . 

1888- 89 . 

1889- 90 . 

1890- 91 . 

1891- 92 . 

1892- 93 . 

1893- 94 . 

1894- 95 . 

1895- 96 . 

1896- 97 . 

1897- 98 . 

1898- 99 . 

1899- 1900 

1900- 01 . 


Total 



( 52,066 

£ 8,19,871 

} 1,28,362 

1 1,78,664 

) 

(. 2,17,607 

2,04,525 

86,388 

4,94,809 — 

. 1,31307 

6,07,407 

1,03,541 

7,28,617 

82,502 

6,58,572 

68,867 

3,51,930 

66,068 

4,04,025 

62,647 

4,07,017 

60,136 

2,77,8(11 

54.038 

1,82,437 

63,229 

2,23,712 

64,167 

3,78,730 

75,074 

4,30,147 

69,806 

4,71,262 

69,049 

65,30,342* 

15,99,378 


i 


1,425 

63,717 

1,61,311 

2,49,379 

2,71,667 

4,87,107 

5,03,724 

5,87,335 

6,05,019 

3,88,345 

3,78,443 

4,48,774 

5,33,615 

6,49,757 

8,06,276 

3,30,634 

3,66,676 

3,77,814 


65,60,938 or 

53,03,295, excluding estab- 
lishment and 
tools and plant. 


* For works only. 


D.— Statement showing the grants allotted to the Superintending Engineers on account of Tank Restoration Scheme 

works in the several districts . 


Gan jam 
Vizagapatam 
Godavari 
Xistna . 

Nell ore 

Cuddapah 

Kurnool 

Anantapur 

liollary 

Salem . 

Coimbatore 

North Arcot 

Ohingleput 

South Arcot 

Tan joro • 

Triclunopoly 

Madura . 

Tinnevelly 


Districts. 

Grant for 
1898-99. 

Grant for 
1899-1900. 

Grant for 
1900-01. 

Total. 






Rs. 

Rs. 

Rs. 

Rs. 

• 

• 

• 

a 

a 

• 

« 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 


••• 

4*000 

10,000 

20,000 

T.ooo 

4,237 

46,000 

*2,600 

2,000 

2,000 

30,000 

15,000 

*2,500 

7,000 

16,237 

95.000 

16.000 







16,000 

40,000 

66,000 






50,000 

25,000 

40,031 

1,15,031 



a 

a 

• 

• 

• 

• 

a 

a 


40.000 
00,169 

20.000 
8,000 

35.000 

60.000 

14.000 

10.000 

60,000 

40,000 

6,000 

6,000 

1,35,000 

1,50,169 

39.000 

23.000 


• 

t 

• 

• 

• 

a 

• 


60,000 

60,000 

60,000 

60,000 

31.000 

60.000 

1.41.000 

1.80.000 



Total 

• 

• 

8,32,169 

3,09,237 

3,32,531 

9,73,937 


1. Q. (27*6 President .) — You are specially employed on 
the Tank Restoration Scheme P— Yog. 

2. Q. Have yon long been in oharge of it P— For the past 
sixteen montl s« 

3. Q. Are you an Executive Engineer in the Public 
Works Department P — I am an Executive Engineer, tem- 
porary rank. 

4. Q. What were you doing before P — I was in the Kistna 
Northorn Division, where I official ed as Executive Engineer 
for sixteen months ; and before that I wag Sub-Divisional 
Office?. 


6. Q. You say in your note “the object of the Tank 
Restoration Scheme is to systematically investigate the 
position and requirements of each irrigation work with 
reference to the irrigation works above and below it, lay down 
a standard of efficiency for each work, collect financial and 
hydraulic details of the same, bring each work to the 
standard of efficiency and to record the information 
collected for the future guidanco of the officers of the 
Revenue and Public Works Departments/* That is a com- 
prehensive description. When you finish any tank, do you 
inform the Executive Engineer of the result r — No ; we pre- 
pare estimates, and these are sent to the Superintending 
Engineer for execution. 
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6. <J. Are thoso estimates all for individual tanks or 
systems of tanks P— Individual tanks. 

7. Q. The scheme has been going on for a number of 
years P — Yes, for the past eighteen years. 

8. Q. Do you think it will go on for many more 
years P— Unless we have more funds, it will have to go on 
for twonty-two years more, I calculate. 

9. Q. It has been very up and down in its funds P— 
Yes. 

10. Q. May I gather from Table A in your evidence that, 
the expeoted revenue after improvements being Rs. 
34,81,295 and the average collection of revenue before 
investigation being Its. 80,31,503, there is expected to be 
a gain of about 4*5 lakhs ' on Rs. 53,09,876, the cost of 
improvements P— These are only approximate figures. 

11. Q. Column 9 shows the expected revenue ; is that 
the revenuo of the ayakat P— Very often the fall ayakat 
is not irrigated, and very often it cannot bo irrigated, 
because the tanks have silted up. 

12. Q. Would you spend money on a tank that was not 
lit for holding water P— No. 

13. Q. This figure in column 9 is called “the expcctod 
revenue after improvements is there any grave reason why 
that revenue should not be realised P Is the figure an out- 
side one P— These figures were furnished by the Collectors 
of the different districts. 

14. Q. Aro these genuine figures P — Possibly in former 
years these ayakat s were irrigated ; it is assumed that 
whon the tanks aro restored they will irrigate the ayakat 
again, but this is not always tho case, as some of the tanks 
have deteriorated bo much. 

15. Q. When you report on a tank, do you give any indi- 
cation that the tank cannot be expected to irrigate the same 
area as before P — We fix the capacity of the tank as near us 
possible at its former dimensions. 

16. Q. Is that the theoretical or bond fide capacity P — It 
is the actual capacity of the tank, approximately. 

17. Q. As the tank is now ?— Yes. 

18. Q. Don’t you calculate the ayakat from that P — We 
take the average for the past five years and work upon that ; 
as a rule, our estimates don’t exceed five years’ revenue on 
that ayakat. 

19. Q. As I understand it, column 9 represents the 
average revenuo for the previous live years P — -No ; that is 
not the case. 

20. Q. What is the value of the improve monts P— We 
cannot givo the actual figures of increase of revenue. 

21. Q. Can you give approximate figures. I take tho 
34 lakhs given in column 9 as tho expected revenue after 
improvements ; then I take column 5, which shows 30 lakhs, 
as the average collection of revenue before investigation. I 
assume that the difference represents tho value of your 
improvements ; is that not so P— In many cases the full 
ayakat , as given in column 8, cannot bo irrigated. 

22. Q. It was irrigated in the past five years P— No ; 
these are tho areas that will bo irrigated after improve- 
ments. 

23. Q. Upon what is oolumn 8 based P— The figures aro 
supplied by the Revenue Department. 

24. Q. (Mr. Ibbetson.) —Your works have been going 
on for eighteen years ; have no measures been taken to find 
out what the actual rosuits have been P— Yes, please see 
page 127 of Mr. Clerk’s book. 

25. Q. Have you any figures showing the actual area 
that has been irrigated by eaoh tank that has been re- 
stored P— No ; no attempt has been made that way. 

26. Q. ( The President.)— II you had to defend tho 
position as to whether this scheme is paying or not, how 
would you do it P — I don’t think it should bo considered in 
that light ; it lias prevented retrogression ; if the works had 
not been carried out, all the tanks would have been in a 
very bad state of repair. 

27. Q. (Mr. Ibbetson.) — Has any attempt been mado to 
estimate the value of tho retrogression, to calculate the 
financial results by direct or indirect improvement P— The 
figures are in the office of tho Board of Revenue ; I havo 
not got them ; you would have to get tho date on which 
eaoh of the tanks Was completed, so that it would take a 
long time ; very often there is a lapse of some years from 
tho commencement of operations to their completion. 

28. Q. (The President.)— You say the efficiency of the 
works could be improvod if more funds were made available. 
But it !s rather the aim of the Tauk Restoration Scheme to 
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bring works to their normal standard of efficiency. That Mr. M. B. 
‘does not necessarily mean that a tank would be made larger Kharegat. 
than beforo P — Wo don’t increase the efficiency ; we keep to 
the same. 

29. Q. Supposing that you found a tank in a series was 
much larger than it should l>e, would you cut down the waste 
w«ir. Some witnesses havo said that complaints have been 
made that the waste weir was reduced P— We novor reduce the 
capacity as a rule. Very often disputes aviso between tho 
rayats along tho waterspread ; they say that tho weir lovel is 
too high ; in that case wo reduco it after consultation with 
the Collector. 

30. Q. You don't change the lovel of tho waste weir 
with reference to the position of a tank in a series P — No. 

81. Q. If you found a tank undoubtedly injuring a 
man’s land on tlio margin by the high waste water P — Then 
wo should allow for compensation for tho myat. 

32. Q. Instead of altering tho waste weir P— Yes. 

33. Q. Supposing you found that a tank might be iu- 
ci eased in size without banning any person’s laud, would 
that bo carried out ? — That is beyond the aeopo of the Tank 
Restoration Sckomc ; we don’t go in for extensions. 

34. Q. Not even if there was a clear advantage by the 
extension P — Yes, iu special cases wo do, but not us a rule. 

35. Q. Should it not be a standing injunction to any 
officer carrying out a scheme, that if ho saw a very advan- 
tageous position for increasing irrigation, ho should recom- 
mend it? — Yes, certainly. 

36. Q. You make over your estimates and plans to tho 
JSxecutive Engineers of the different districts through the 
Superintending Engineers concerned? — Yes, and they carry 
them out. 

37. Q . Is it their business to carry them out without 
making any change one way or another ? — They often send 
in revised estimate* ; they simply alter the rates. 

38. Q. (JU>. Ilighatn.)— When a minor basin has been 
completely restored, I believe a recoul is maintained P — Yes. 

39. Q. Have you got any specimens of tho record hero P — 

There are copies in the office of the Hoard of Revenue. 

40. Q. lias the Executive Engineer a c:>py P— Yes, the 
Executive Engineer, the Collector, and the Hub-divisional 
Officer ; also the Chief Engineer. 

41. Q. How many copies are printed P— It varies accord- 
ing to the number of Sub -divisional Officers and Divisional 
Otliocrs. 

42. Q. I don’t quite understand what your own duties 
are in regard to tank restoration P — 1 have to scrutinize the 
estimates and see that the proposals made arc suitable. 

43. Q- That is, the proposal made by the parties in the 
field P — The parties submit estimates to the office and there 
they arc scrutinized. 

44. Q. How many parties are there P— Six. 

45. Q. How aro they made up ?— Tho parties consist of 
one Sub-Engineer or Supervisor, four Sub-Ovorsoers, three 
draftsmen, and two clerks. 

4G. Q. They sond in their reports to you? — Yes. 

47. Q. How do you scrutinize thorn P — l go through 
them in the office, and 1 take some of the estimates ; I 
cannot check them all on tho spot; 1 select a few and 
compare them with details on the ground. 

48. Q . Do you go out and inspect the party P — Yes. 

49. Q. Do they send in estimates one by one or for the 
whole drainage lino at oncoP — They send them in at irregular 
intervals ; they are supposed to send in a certain number 
aggregating Rs. 6,000 a month. 

50. Q> (Mr. Ibbetson.)— Is that each party P— Yes. 

51. Q. (Mr, Higham.)—Ii you thought some examina- 
tion on the ground was necessary, what would* you do?— J 
should put it on one side and inspeot tho tank. 

52. Q. Are tho estimates finally put into print P— No ; 
they are kept in manuscript. 

63. Q. Are the estimates passed by you P — Important 
estimatos or thoso for the larger works arc sent to tho Chief 
Engineer. 

64. Q. When tho estimates oomo to you, you don’t 
sanction them P— I simply scrutinize them and pass them 
on. 

55. Q. I suppose sanction is accorded afterwards P— They 
are sanctioned in the office after scrutiny, and then they are 
sent to the Superintending Engineer for execution. 

K 2 
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56. Q. As funds permit P— Yes. 

67. Q. Practically you sanction all up to a certain 
amount P -Yes. 

58. Q. Up to what amount P — Rs. 2,000 or more if tlioro 
are no difficulties ; very often only the bund roquires 
raising ; they are not sent to the Chief Engineer unless 
they involve some difficulty. 

69. Q. The amount has nothing to do with it P — Not as 
a rule. 

60. Q. Is the looal Executive Engineer ever consulted 
about these estimates before they are passed ? — He is if he 
hus taken up vrork^ that we are investigating ; very often 
wo start an investigation of a work that has been taken up 
by him ; in that case he is consulted. 

61. Q. We have had a witness saying that these esti- 
mates are sanctioned without being scrutinized by the local 
officers, and that they are drawn up on rather hard-and-fast 
lines P— I don't think the Executive Engineers have time 
to inspect all these works. 

62. Q. Have you hard-and-fast rules for regulating 
this P — Wc have certain rules to act as guides for subordi- 
nates, otherwise wo should have to prepare the estimates 
again in the Central Office ; the rules are not hard-and-fast. 

68. Q. (Mr. Pears* case read out) P— That is an extreme 
ease that happened in 1896 ; before there was a special officer 
in charge of the Tank Restoration Schome. 

61. Q. (Mr. Ibbetsun.) — Who was in charge ? — Toe 
Assistant Chief Engineer for Irrigation ; he had no time to 
inspect the works. 

65. Q (Mr.' Higkam.)— You don't think a case of this 
kind is likely to occur now P— I try to avoid them. 

66. Q You don't think any special measures are neces- 
sary to prevent that state of things ? — No ; thore is more 
time for scrutiny. 

67. Q. The question is whether you can go out and see 
things F — It is not possible for mo to see them all ; I take 
them up at random and check them. 

63. Q Are all those works carried out by the Revenue or 
Public Works Department P— By the Public Works Depart- 
ment. 

69. Q. Are there any charges made against the restora- 
tion works for the establishment employed on thorn P— The 
ordinary charges— 23 per cent, for establishment and I-J per 
ceut. for tools and plaut. 

70. Q. Do the figures in the statement here include 
establishment P —Some of them do ; it is noted at the end. 

71. Q. Column 3 in statement C ; does that includo cost 
of establishment P— Yes. 

72. Q. After a tank has once been brought to efficiency 
under the Tank Restoration Scheme, is any record kept of 
the sums spent on itP—Not sep irately ; that is shown as an 
ordinary work. 

73. Q. Quite separate from the Restoration Scheme P — 
The Tauk Restoration Scheme has only to bring it to a 
proper Btaudard of efficiency. 

74. Q. After that a oertaiu amount of expenditure is 
incurred occasionally on repairs ; is no recoid kept of that P — 
It is included under minor works, not separately. 

7$. Q. Is there any means of ascertaining the cobI of 
repairs to tanks that have once been restored P— It is not 
kept separately ; it would be long and tedious work to get 
out these details. 

76. Q. Is it impossible to form any idea of what it will 
amount to P — It could be arrived at. 

77. Q. I understand Government sanotion large sums for 
the restoration of these tanks ; the question has never been 
satisfactorily settled as to how the tanks should be kept in 
order if they have boen restored ; could any idea be given 
of the cost of keeping thorn in order P — Do you mean for 
the maintenance of tanks that have been restored P 

78. Q. Yes, so as to prevent retrogression after they have 
once been repaired P— I should think an expenditure of 12 
annas on an aero irrigated under ea jh tank would be suffi- 
cient annually. 

79. Q. Do you think it would cost as much as that P~I 
think so. 

80. Q. After a tank had been put in order, you could 
repair it at intervals of five years, and a su u might be taken 
equivalent to 12 annas an a? re. Supposing it wore proposed 
to recover from the owuets of tanks a cess annually that 
would cover all repairs, would it amount to 12 annas an 
aero P —Yes. 


81. Q. How do you come by that ; is it just a guess P — 
Judging fiom the oost of maintenance of ordinary irriga- 
tion works, all these works are scattered. 

8*2. Q. What is the ordinary cost of repairs of tanks ; 
does that come to 12 annas an acre P — It is given in detail 
in the Chief Engineer’s note ; I have no figures. 

83. Q I understand you to say that the main object is 
to prevent retrogression P— Yes. 

84. Q. Well, two- thirds of the total area that is depen- 
dent on the tanks still remains to be investigated P— Yes. 

85. Q. In how many years has one- third been investigat- 
ed P — In eighteen years. 

86. Q At that rate of progress a groat many of these 
tanks will not bo investigated for thirty years P— Wo arc 
progressing faster now than wo did at the beginning, so 
that it will tako 20 to 25 years to complete. 

87. Q Meanwhile will not a great many of these tanks 
have deteriorated a great d$al P — Certainly. 

88. Q. Dcf^ou think it would be dosirable to have a 
higher rate of progress P — No doubt it would ; the longer you 
leave it the more money you will have to spend. 

89. Q. What is the rate of progress limited by P— Want 
of funds. 

90. Q. Want of funds only. Supposing you had as much 
funds as you could spend, would there be any other limit P— 
You would have to* increase the establishment. 

91. Q. You are still investigating a great doal faster than 
you arc repairing ; on that account yv»u reduce the rate of 
investigation P — It lias boon reduced from time to time ; in 
the last four years the same establishment has been employed 
in investigation ; consequently wo are about 11 lakhs ahead 
of execution. 

92. Q During the last year you have lost ground con- 
siderably P— Yes. 

93. Q. Would it not be possible to equalize the rate of exe- 
cution and the rate of investigation P — Yes ; if it is necessary 
to repair a work at all, it should be done as soon as possible. 

94. Q. Has it happened that you have investigated a 
project, and that it hus been pigeon-holed fur some years 
before being carried out P —Yes. 

95. Q. What is the present annual expenditure ?— About 

85 lakhs. 

96. Q. What is that on P —Execution of estimates already 
investigated. 

97. Q. And on investigation P — Rs. 59,000. 

98. Q. Taking the two together, it is about 4 to 6 lakhs 
on invest igstio 1 and execution P — Yes. 

99. Q. You s.iy towards the end of jrour note “the effici- 
ency of the works could be improved if more funds were 
made available ; but it is rather the aim of the Tank Resto- 
ration Scheme to bring works to their normal standard of 
efficiency to which they were originally designed as nearly 
as cm be, allowing the ordinary divisions to deal with the 
iucrease of efficiency.” I understand from that that you 
don’t intend to improve or enlarge the efficiency of the 
tanks P— No. 

100. Q. Any work that would have that effect is taken 
up by whom ? — The Divisional Officer. 

101. Q. So that all you aim at is to keep thorn at a nor- 
mal standard P— Yes. 

102. Q. In regard to the average area cultivated, which 
you have given in column 4 of statement A, is that what 
you oall tbo ayakat of the tank P — No ; it is the average for 
five years actually cultivated. 

103. Q. On these works there is a consolidated revenue j is 
there not ; is the cultivated area actually measured every 
year P— That is a revenue matter ; I oanuot answer the 
question. 

Mr. Nicholson explained that the assessment varies 
on every field ; in tanks of 10J acres 80 may be held one 
year and 70 in another. If there is water, holders will be 
charged. 

104. Q.(Mr, Rajaratna Mudaliar.) —Under your tank 
investigation scheme, do you not determine the existing 
capacity of each tauk P — Yes. 

105. Q . That is your first stop P— The first step is to fix 
full tank lovel. 

10 j. Q. Having determined that, that data coupled with 
the average area cultivated during the previous five years 
will enable you to find out the duty uuder existing condi- 
tions? You know the existing capacity of the tank and the 
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average area cultivated during the previous five years. You 
therefore know the duty approximately P — It does not 
follow. We know how many cubie feet of water are 
required to irrigate an acre. 

107. Q. We assume that the area irrigated for five years 
will enable you to find out the irrigating capacity of the 
tank P — The tank may have to fill twice or only once to irri- 
gate the full ayaleat . 

108. Q. But that does not matter. What I want to find 
out is having determined the existing capacity and the 
future capacity when the tank is restored, will you not be 
able to fix the. ayaleat P— Wo only take the capacity of the 
tank when it is restored.- After ascertaining the full tank 
level we find out the capacity. 

109. Q. You know the existing capacity ; don’t souP— 
That is not workod out. 

110. Q. That is not a part of your scheme P —No. We 
work out the capacity from tko full tank level. 

111. Q> (The President ,) — It is perfectly simple to 
work it out P— You can work it out. Wo work out the capa- 
city from the full tank lovel that we fixed. 

112. Q. (Mr. Rajaratna Mudaliar.)— In that way you 
could determine what area the tank would irrigate when it is 
restored P — Yes. 

113. Q. Don’t you think, considering the ononuous ex- 
penditure, it is desirable to know the. extent to which 
revenue will be rendered safe and increased and improved 
also P — It would be a good thing to know. There are so 
many conditions. 

114. Q. What is the difficulty in taking steps to onsure 
such a record being maintained for each work?— 1 The 
Revenue Department could easily do it if arrangements are 
made. There will be no difficulty, I suppose P — Wo lmvo to 
take into account the remission for oach year and the state 
of the season. 

116. Q. (The President.) — From your present informa- 
tion, have you no means of saying that such and such a 
tank doeB double the duty of another tank. Have you no 
means of differentiating one from another P— Wo take the 
capacity of each tank. 

116. Q. I presume there is great difference P — Yes. 

117. Q. (Mr. Rajaratna Mudaliar.)— Of tho tanks re- 
stored, can you say how many irrigate less than fifty acres ?— 
There . is no account kept. From a recent Government 
order I think the number is about 20,000. - 

118. Q. Of the tanks restored P — Wo have got no 
accounts. 

119. Q. You have altogether restored about 6,000 
tanks P — Yes. 

120. Q. Of these you do not know how many irrigate 
less than 60 acres P — Not without taking each tauk and 
calculating. 

121. Q. According to your statement, tho cost of repairing 
those works works out to Rs. 1,312 for each, work. Taking 
6,000 works as having been improved (that is in column 6 
of statement A) and the cost of execution (thor last column 
in sfatemoot C) as Rs, 06,61,000 ; the cost of eaoh work re- 
stored works out to Rs. 1,312. Do you think I am correct in 
drawing that inference P That is the average cost of each 
work P — The Rs. 65,61,000 includes establishment charges 
and tools. Without these the amount is Ks. 53,00,000. 

122. Q. Without that it works out to a little over 
Rs. 1,000 each P— Yes. 

123. Q. Tho coat of investigation comes to Rs. 260 for 
each work. That is, the number of works under investiga- 
tion is 6,296 (column 3, statement A), tho cost of investiga- 
tion Rs. 15,99,000 (statement 0) ; dividing one by the other, 
you get Rs. 250 for each P — Yes. 

124. Q. Do you not think it is possible to reduce the cost 
of investigation and execution, considering that most of the 
tanks irrigate less than 50ucrcB P — I do not think that most 
of the tanks irrigate less than 60 acres. More than half the 
number of tanks irrigate more than 50 acres. Tho total 
number of tanks is 50,000, of which 20,000 irrigate less 
than 60 acres. 


. 125. Q. Considering the nature of the work to be done jf r§ j \£ t 
and tho nature of the investigation, do you think the cost Khareqat . 

could be materially reduced under some proper system P — If 

lower standards were laid down for each tank. 

126. Q. You have seen Mr. Fears* remarks. What do 
you mean by a lower standard P — To make the bund of tho 
tanks at :i certain height above full tank level, according to 
the depth and width of the watorspread. 

127. Q. You do this work when there is need for it, not 
as Mr. Pears puts it whether there is need or not?— As far 
as possible when there is need. 

128. Q. How could you lower the standard P— In cases 
where it is now considered necessary to make a bund 4 \ feet 
above tho full tank level, we could make it 8 feet. 

129. Q. Do you think tho system can bo worked better 
and more economically if the investigation party be placed 
under tho supervision of the Executivo Engineer of oach 
division? — I do not think tho Executive Engineer has time 
to look after the investigation party. 

180. Q. Ho is on the spot ; ho will l>e able to exercise 
better supervision; will he not? — Yes, if he was able to 
move round and boo and inspoct all the works. But he has 
his ordinary work to do. That is why the Tank Restoration 
Scheme wan inaugurated as separate from the ordinary work 
of the division. 

131. Q. Is he able to carry out the restoration work with- 
out additional establishment ; in the majority of cases ho is, 

I suppose P — He is, under the present circumstances* If 
increased funds were given, the Tank Restoration establish- 
ment would have to be increased. 

132. Q. If more fuuds were available for tho investigating 
party, you can havo the work done economically P— I think 
there will bo considerable reduction in the total cost, if the 
works were carried out rapidly by allotting more funds. # 

133. Q. In your note you say “ tho efficiency of tho works 
could bo improved if more funds were made available.” 

What do you mean by the statement that the efficiency of 
the works could be improved ? — The increase of capacity is a 
question that we do not deal with. Supplies to certain tanks 
from rivers also are not taken into consideration. Wo do 
not take up such questions. 

134. Q. (The President.) — If an officer sees a distinct 
and increasing advantage by the construction of a tank, lie 
calls the attention of the Executive Engineer to it, I sup- 
pose P — Yes. 

135. Q. (Mr. Rajaratna Mudaliar.). — Is there any- 
thing to prohibit your making an investigation P— No, except 
that it delays the ordinary works of repair. 

136. Q. That is not a matter of eonsequonce considering 
the improved efficiency of the work P— In eighteen years wc 
havo only, gone through a third of the numbor of works, or 
one-third or the area under the works. 

137. Q- (The Presidc?it.) —As things now stand, allotments 
for actually carrying out the works you recommend follow so 
tardily that you might knock out tho establishment for two 
or throe years and wait for the working party to overtake 
you ? — Yes. * 

138. Q. (Mr. Rajaratna Mudaliar.) — You can carry 
out, investigations so as to include improvements P— That 
will delay ordinary repair work. 

139. Q. There is no use your going far ahead. You have 
nothing to do with the execution of repairs. You go on only 
with tho investigation ; tho repair is done by another party P 
— Yes. 

140. Q. So, why should you go bo far ahead of the party 
entrusted with tho execution of tho work P Why should you 
not confine your work to calculating and making your inves- 
tigations so as to include improvements? — That wilL ho all 
right until execution is on a level with investigation, but 
after that investigation would get behind. 

141. Q. As matters stand at present, it will be a long time 
before the two parties will come up to that standard P — If tho 
investigation work were stopped now, it would take over threo 
years for exeoutiou to catch up. 

142. Q. So far as investigation has gone on P — Yes. After 
three years, more investigation will have to tako plaoe. 

There should be a margin between investigation and 
execution. 
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Preliminary. — Protection against drought by irrigation 
may be either direct or indirect ; indirect by increasing the sur- 
plus produce of tracts where irrigation facilities are greatest 
or where the people are more alive to the benefits conferred 
thereby and will at once when water is brought to them 
utilise it to the fullest extent ; direct by saving the crop on 
the ground, ordinarily unirrigated, in a season when there is 
a partial or total failure of the monsoon rains. The increase 
of the surplus produce in a tract of country is perhaps of as 
much importance as saving tho crop in a bad year and is in 
most eases easier to effect. The large and small schemes of 
irrigation which will certainly increase the produce and will 
bo directly remunerative to the State come under the term 
productive. " Schemes to save a ciop on the ground 
cannot be regarded as directly remunerative but must be 
undertaken simply to protect the poorer classes, whoso 
imprudent habits and scanty means always keep them on 
tho borders of subsistence and leave no margin to meet a 
partial or total loss of crop. In a groat famine, such as 
that of 1876, about 30 per cent, of tho population of a 
seriously affected district will come on the relief works ; as 
about 80 por cent, depends on agriculture, it may be taken 
that 40 to 60 per cent, of tho agricultural classes will at 
such a time bo forced to seek {State or other relief; tho 
other half will, by living on capital saved in more pros- 
perous years, be able to exist tin ough the time of famine 
with more or less suffering without seeking relief. Fortu- 
nately there are districts or tracts in this Presidency which 
are more or less secured against famine and a failure of 
rain is not general in any one yon- over the whole area of 
oven those districts which ore chiefly dependent on the local 
rains. As regards protection, pure and simple, what is tho 
nature of the problem to he solved P The culti voting 
season of tho south of India may broadly be said to extend 
from the middle of June to tho end of December, that is, 
through the rains of the south-west and north-east mon- 
soons. If the rains do not fail and are fairly distributed, 
the single crop on unirrigated land that may be harvested 
duiing this time will bo good and abundant. Loss will be 
partial or total according one or the other monsoon fails. 
If tho failu i c is complete, as it was in some areas during 
the year 1876-77, famine in such tracts will bo intensified 
more or less complete. If full protection is desired that 
quantity of water which the rain fails to give must ho 
restored by irrigation. Taking the distiict of Cnddapali, 
wo tiud that in tho year 1876 the actual rainfall was 8*20 
inches against an average of 2 ( J'12, a deficiency of 21 inches. 
There were, in 1876, 18 wet days against au average of 42. 
To restoie tho balance would have inquired from the time 
that sowing is most active and during the time of growth 
in the latter half of August 2 inches, in September 5 
inches, in October 6 inches, m November 5 inches, and in 
the first fortnight of December 2 inches. It is certain 
that there would have been an excellent harvest if a 
watering lmd been given once a fortnight from 15th August 
to 15tli December, or eight waterings in all of 2 inches 
each. This is the quantity that would he required to give 
a bumper harvest of ckolatn, (rain-fed) paddy, cotton or 
lagi ; for inferior grains as millet, oumbii, grain, red-gram, 
etc., 1 inch of wator once a fortnight would have afforded pro- 
tection. It is estimated that half the water required for a 
full crop or 1 inch watering once a fortnight for tho more 
valuable tood-grains would he sufficient to save a crop 
though not give a full harvest ; including absorption aud 
evaporation we may say that 1^ inches should be given by 
channel or well irrigation once a fortnight from 16th 
August to 15th December to afford good protection or 
roughly 40,000 cubic feet of water is lequired per acre for 
a six-month and 20,000 cubic feet for a three-month crop. 
Fortunately, however, even in the worst years the ram 
does not completely fail, so that for inigation of dry crop 
hi seriously affected districts Io,000 cubic feet should suffice 
from artificial sources, whether a well or a canal, to save a 
three or a four-month crop on the ground, In the case 
of cotton and such hardy plants as gram 6,000 cubic feet 
may be found sufficient. What are the areas for which 
such protection should he, if possible, afforded P Appendix 
A aud diagram give the areas of Government occupied, 
cultivated uud irrigated laud in all the districts 
of the Presidency save the West Coast. It will be 
seen at a glance that the areas now irrigated in the 
districts most liable to drought are a small percentage of 
the areas cultivated. In Bellary the percentage is only 
0*03 aud in Anantapur 0*10. It becomes obvious, 
as possibilities of irrigation under proposed projects aud 
under wells are studied, that even partial protection in tho 


zone liable to famine is impossible unless it largely takes 
tho form of irrigating dry orop. In this Presidency, 
unfortunately, irrigation, excopt under wells and in a few 
exceptional cases, has been restricted to rice which requires 
at least four times the amount of water required . for any 
dry crop. Major-General Cotton says in his recent 
pamphlet : “It has been a misfortune to the south of India 
that tho word ‘ inigation * implies rice cultivation aud 
that the water is paid for by the acre and not by the 
quantity used. With an unlimited supply tho most profit- 
able crop is rice. This crop is the most unprofitable to 
those who have to supply the water. This is well under- 
stood by the native cultivators who, when they use water 
from a well and have tho expense of lifting it, do not grow 
rice, but such grains and other produce as only require occa- 
sional watering/’ In the ceded district^ especially, the culti- 
vation of rice should not be fostered ; and if water is given for 
it, it shoulfrbe on the distinct understanding that dry orop 
will have the preference, and during a timo of drought, the 
water will be distributed over the greatest possible area of 
dry crop with tho view of saving it. Whore the supply of 
water is limited, this is the only possible method of protection 
by irrigation. It may be taken generally that the water 
required, for one acre of rice will irrigato 4 acres of dry crop. 
The wet-rate is generally taken at Rs. 4 per acre; a tax of 
lis. 1-4*0 to Rs. 1-8*0 may be levied on an acre of dry crop 
irrigated or, say, Rs. 5 for 4 acres dry instead of Rs. 4 for one 
acre of rice. The distributaries for the dry crop will be of 
greater length and the additional one rupee will meet tho 
interest on the extra capital expenditure on distributaries. 
If dry crop were to bo irrigated regularly, the direct return to 
Govern meat would be about the same as for rice and the 
benefit to tho people much gieator. 

2. If tho Commission is not already convinced that in future 
tho indirect gains of irrigation should be much more consi- 
dered than has been tho case in tho past and that tho rule 
whereby a woik may not he classed as 4< productive *’ unless 
it pays directly Si to 4 per cent, on the capital cost should 
be abolished or vory considerably modified, it is advisable to 
direct au inquiry by an experienced finance officer into tho 
question of relative gains— dircot or indirect — due to works 
of irrigation, in such districts as the Godavari, Kistna, 
Tanjore, Nullore, Madura, Gan jam, and even in Kurnool and 
Cuddapah partly served by the Kurnool-Cuddapah Canal 
which has been regarded as a financial failure. Tho indirect 
gains will bo found to he much greater than is often suppos- 
ed and the result of the inquiry will probably bring works 
under tho term “ productive" that simply pay their working 
expenses. There are also woial and political gaius to be 
considered on which no money value can be placed. 

Tho Famine Commission of 187ff placed on record the 
following : — 

“It has been too much the custom in discussions as to 
the policy of constructing such works to measure their value 
by their financial success, considered only with lefercnce to 
tho net return toHIovernmenton tho capital invested in them. 
The true value of irrigation works is to he judged vory 
dift’eiently. First must be reckoned the direct protection 
afforded by them in years of drought, by the saviug of human 
life, by tho avoidance of the loss of revenue remitted, and of 
tho outlay incurred in costly measures of relief.” 

3. As the construction of several reservoirs on main rivers 
is proposed, it is hoped that the silt objection, which lias 
recently come into prominence in tho controversy regarding 
the Bhavaui and Cauvery irrigation schemes, will be con- 
sidered by the Commission. 

Tho Inspector-General of Irrigation (Mr. Higharn) holds 
that in tho ca*o of the Cauvery with a reservoir of the Nile 
typo the deposit may be 20 millions cubic foet with an ave- 
rage annual discharge of 300,000 millions cubic feet, but 
that tho quautity will not prejudicially affeot the lifo of tho 
reservoir for several centuries to come and may, for the pre- 
sent, be neglected. The question, however, as to the value 
of the Hilt that will be deposited as manure is still an open 
question and is to bo made the subjeot of further investiga- 
tion. (Incidentally I may remark that my calculations as 
to the quantity that may be best abstracted from the lands 
of Tanjore have boon questioned. A little further investiga- 
tion will show that my calculations if incorreot err on the side 
of safety.) This part of the silt objection, however, is a 
veritable, bogey and the sooner it is laid the better. If the 
velocity through the reservoir is equal to or greater than 
the velooity with which the water arrives ou the fields, the 
silt deposited in the reservoir will not, either in fineness of 
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quality, luo tie silt that is required on the field*— that ia not 
the gilt that fertilises. It is quite jmsible that where irarping 
is still in piogrens, in swamps for instanco m the lower part 
of the della, some of the gilt which has hitherto reached these 
tracts at velocities of over 1 foot a second may be stopped by 
a reservoir and the process of warping may become slower. 

Again, when fields have been formed by deltaic deposits, 
the subsoil tends to become impervious and very little ol the 
silt that Teaches the fields is there deposited but flows off 
with the escaping water. If it were not so, the fields would 
in course of time rise too high for efficient supply. Tins fact 
is brought to notice in Agiicultural Ledger No. 11893 on 
Silt Deposits— see page 3 whero it is stated— 5 * * * * * 11 Tho silt de- 
posit proceeds much faster at first when the water sinks 
directly through the gravel which acta as a filter, By de- 
grees this filtration causes a nearly impermeable bed, through 
which very little of the water escapes, and .just so much tho 
more flows off by the drainage lines, and flows oft' without 
having entirely divested itself of its particles of mud. W ere 
it not for this the meadows would rise higher each year and 
soon be above the water’s reach, but it is found that after a 
few years there is uo sonsible change in their level, and what 
is deposited by fresh silt only makes good what is consumed 
on tho vegetation.” 

The main thing required in India is to storo water for ex- 
tending irrigation. If a reservoir is found in practico to 
intercept fertilising silt, it iests with Engineers to find tho 
remedy. No reset voir should be condemned on this ground ; 
it would be a publio calamity in a tropical climate like India 
to condemn the construction of any reservoir on amain river 
for such a reason. The remedy that obviously suggests itself 
is to discharge the flood water, that is, water with silt at a 
maximum, through the sluices with tho smallest possible head 
and to fill up as the flood falls. A little btudy of the question 
will show that this may he accomplished in almost any pos- 
sible case. If after this tho deposit is found to contain 
fertilising material, tho loss of which has been proved to be 
detrimental to the fields which previously received it, then it 
may bo necessary to resort to mechanical or other methods. 
This adds no doubt to tho cost of maintenance, but will bo 
after all only a fraction of tho value of water. 

3. (a) Wo know that, most reservoirs, if not all, gradually 
silt up in process of time. Tho question, however, that we 
must aBk, us the prime necessity is the water that may be 
stored, is what will their life be. What work will they do 
beforo their capacity is seriously impaired F ThiB may be 
illustrated by the Cauvery case, with a proposod reservoir 
capacity of 30,000 millions cubic feet. I have shown olse- 
whero that if every particle of silt wore deposited (which is 
impossible with a dam of tho Nile type) that it would take 
500 years to roduco it to the working capacity of the Bhayani 
(27,000 millions cubic feet). But assume that the conditions 
are different and that tbo Cauvery reseivoir would be 
seriously injured in 200 years' time. The cost of the 
reservoir will be, say, 100 lakhs; the annual revenue 
derivable theiofrom 10 lakhs; (tho distributary works 
below costing 50 lakhs will remain .uninjured) ; total 
revenue in 200 years 2,000 lakhs. At the end of the second 
centuTy the reservoir might be removed and another one 
built in another place and yet the gain would be great. 
Or deducting the interest charges on 100 lakhs at 4 per cent.— 
4 lakhs— we should have a yearly revenue of 0 lukhs or 
1,200 lakhs in 200 years. The indireot gains to the 
Government may at least be placed at another 1,200 lakhs, 
so that at the end of 200 years wo have gained for tbo 
Stato 2,400 lakhs and have to build another reservoir to 
replace the injured one at a cost of 100 lakhs. And is no 
account to be taken of the gains to the people ? Of the 
large increased surplus producer 

4. Lift irrigation * — Where irrigation by direct flow is 
impossible, it will be nooessary in many cases, if protection 
is to be afforded, to resort to lift irrigation by steam- 
pumping or otherwise. One such scheme has been worked 
out and will be shortly placed before Government. I refer 
to the Divi pumping scheme for the irrigation of 50,000 
acreB, which seoms oertain to be a iuccess and which will, 
I hope, be executed at an early date. There are similar 
schemes possiblo in the Kistna, Godavari and other dis- 
tricts, whioh, however, require investigation before any- 
thing definito can be said about them. Small pumping 
schemes from infiltration wells, whether in the beds of 
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rivers or elsewhere, are possible in many places, but whether 
they would pay or not remaius to bo proved by investigation 
ana trial. It is advisable, before embarking on a largo 
scalo on such minor schemes, to put up oil-engines and 
pumps in a fow selected places in different districts where 
one cusec or more is obtainable in order to give the method 
an exhaustive trial. It may bo taken that one cusec would 
be sufficient to irrigate 250 acres of dry cron. But for the 
enormous areal that have to bo protected where projects aro 
impossible, surface wells irrigating from 3 to 5 seres are 
alone possible. Objection has been takon to such wells 
that they fail or are liable to fail during times of drought. 
There is, no doubt, some truth in this with rogard to cer- 
tain tracts but is not universally or generally true. The 
importance of well irrigation as it exists and of its exten- 
sion by every possible means is very great. It would he 
interesting to ascertain to what oxtent ravats depending on 
well irrigation have, in the past, been obliged in times of 
drought to fall back on relief works on acoount of failure 
of their wells. The number would probably be found to 
be very small. In ordinary years the produce under well 
irrigation is veiy considerable, and gives a reserve of 
capital on which tho rayat may live during a time of famine 
even if his well fails at the ciitical time. His ability to 
resist famine is vory much strengthened by tho possession 
of a well and on account of the labour ontailed leads to the 
formation of a habit of thrift. No irrigation work, 
whether great or smull, should bo condemned because it 
may fail once in five or six years. Five good years will 
enable a thrifty rayat to tide over the year of failure with 
the least possible suffering. 

There are numerous and obvious objections to Govern- 
ment undertaking as a general principle the construction of 
surface wells in privato lands, but it is possible, howevor, 
to devise a scheme which will give better results than # the 
present one of takavi advances and in backward districts, 
such as Bellary and Anantapur, tho Government must he 
prepared to spend considerable sums as grant-in-aid if well 
irrigation is to extend considerably to meot the wants of 
the people. The Government should undertake a hydro- 
graphic survey of each district, such as that made by the 
hydrographic section of tho Geological Department m the 
United States, beginning with the most backward. 
A perusal of the reports of that department should convince 
the most sceptical that such a survey will prove of very 
great value in this country also and enable schemes of 
irrigation and pumping to be inaugurated with greater 
prospect of success than is now possible. 

5. It would be an anachronism to revive tho old controversy 
of Canal versus Bailway, but it will probably be conceded 
that the railway policy has led to an expenditure iu India 
incommensurate in many parts with increase of produce 
and that it is now time not perhaps to reverse the railway 
policy and to stop the construction of railways but to very 
largely increase the expenditure on canal and iirigation 
works. In a tropical country like India, with undovelopod 
resources and subject at intervals to severe faminos, it is 
surely wrong to spend yearly 1 million on irrigation works 
and 10 millions on railways. An irrigation project takes 
much longer than a railway project to investigate and 

matuie, and no doubt this has had something to do with 

the rapid development of railways in India. A perusal of 
Mr. Clerk's report will show how backward investigation is ; 
there is hardly a projoot mentioned there of any consequenco 
which has yet been adequately investigated ; or oach district 
we know something but not enough. Investigation then 

must he the key-note of the irrigation policy for the next 

few years, but much may be immediately done in the actual 
execution of minor projects, trial pumping schemes and well 

irrigation, It is hoped that there is sufficient evidenco before 

the Commission to enable it to arrive at the conclusion 
that large irrigation projects in tho Southern Presidency 
are still possible and that much may be done in each dis- 
trict to give fair, if not full, protection against drought. 
It is impossible to hope that protection will ever bo com- 
plete, for there is always a largo residue especially m the 
famine zone living on the borders of starvation which 
begins to suffer at a small rise in price of food-grams and 
in times of actual scarcity must resort to Government relief 
works. Protection by irrigation of dry crop uuder canals 
and wells will, however, very considerably reduce the residue 
aui the powers of resistance of the agricultural classes 
generally will be greatly increased. 


Colonel 
A, W. 
Smart . 
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6. The following statement is of Interest as showing 
how successful the Madras works have bean 


Statement showing the general financial results qf irrigation works in India to the end qf 1899»1900. 
( Minor works for whieh Capital and Revenue Accounts arc not kept excluded.) 



total capital outlay, direct 
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* Figures rolsting to purely navigation canals under Minor Workn for which Capital and Revenue Accounts arc kept have been excluded. 
1 I n elude 8 Its 217 lakhs, the price of the Kurnool-Cuddapah Canal. 

| Includes an cxccbs charge ot 149 lakhs on account of the Kurnool-Cutfdupah Canal. 


7. The following statements give the revenue under 
different heads for a series of years for the districts of 
Godavari, Nellore, and Gan jam : — 


Statement showing the Revenue under different heads in the district of Godavari for a series of years from 1850-51, 


, Collection 


Years. 

1 Land Revenue, 

IV, Stamps. 


V. Excise. § 


VII Customs 


VIII . Assessed 
Taxes. 

j X. Registration. 

XI. 

Tributes. 

under all 
heads of 

1 Revenue. 


Rs. 

a . 

V' 

Rs. 

a. 

V 

Rs. 

a. 

V • 

Rs. 

a. 

T • 

Rs. 

a. 

P- 

Rs. 

a. 

V 

Rs. a. p. 

! 

R». 

1850-51 

19,72,881 

0 

0 

16,562 

0 

0 

56,089 

0 

0 

87,830 

0 

0 








24.19,750 

1851-52 

20,25,310 

0 

0 

16,517 

0 

0 

55.214 

0 

0 

39,053 

0 

0 








24,60,406 

1862-53 

20,22,405 

0 

0 

14,835 

0 

0 

58.588 

0 

0 

47,576 

0 

0 







... 

25,01,963 

1853-54 

20,18,510 

0 

0 

16,016 

0 

0 

52,732 

0 

0 

40,355 

0 

0 








24,45,199 

1864-55 










1 










25,49,163 

1856-56 

... 









1 

I 



. . . 







25,66,371 

1850-57 

... 









1 









... 

26,82,468 

1867-58 

... 



















26,40.380 

1868-59 

... 


















... 

80,23.701 

1859-00 

... 






... 













32,17,044 

1860-61 

.. 



■ •• 






... 









... 

41,41,739 

1861-02 

... 



















39,22,148 

J 862-63 

... 









... 









... 

40,98,076 

1863-64 

... 












... 







41,65,308 

1864-65 

... 









| 










43,47,997 

1 866-66 

... 



















49,16.951 

1866-67 

36,12,825 

0 

0 

1,89,798 

0 

0 




48,200 

0 

0 

1155 

0 

0 






1867-08 

38,67,333 

0 

0 

1,67,947 

0 

0 




79,319 

0 

0 

40,427 

0 

0 




... 


1868-09 

34,87,702 

0 

0 

1,85.999 

0 

0 




1,00,731 

0 

0 

48,685 

0 

0 


• 




1809-70 

41,38,043 

0 

0 

2,00.934 

0 

0 




1,11,481 

0 

0 

1,225 

0 

0 






1870-71 

38,87,095 

0 

0 

1,98,364 

0 

0 




1,28,670 

0 

0 

2,24,594 

0 

0 






1871-72 

42,00,508 

0 

0 

2,10,438 

0 

0 

... 



94,204 

0 

0 

09,583 

0 

0 






1872-73 

89, 00, 043 

0 

0 

2,21,131 

0 

0 

1 



65,230 

0 

0 

83,299 

0 

0 





. . . 

1873-74 

41,50,386 

0 

0 

2.42,845 

0 

0 

... 



79,013 

0 

0 

948 

0 

0 






1874-75 •] 

42,36,410 

0 

0 

2,79,625 

0 

0 




1,60,754 

0 

0 

9 

0 

0 






1876-76 

43,63,093 

0 

0 

2,90,449 

0 

0 

... 



1,04,880 

0 

0 








..a 

1876-77 

44,86,8*21 

13 

1 

2,77,084 

2 

0 

1 3,01,181 

1 

7 1 

56,809 

6 

7 

... 








1877-78 • 143,17,600 

3 

2 

2,91,619 

1 

1 

| 2,54,736 

6 

2 

12,843 

12 

3 









1878-79 

46,10,585 

0 

8 

3,12,965 

1 

8 

4,03,086 

0 

2 

11,187 

2 

6 

74,460 

0 

6 






1879-80 

44,60,229 

15 

5 

i 3,35,627 

8 

0 

1 3,79,677 

15 

7 

40,310 13 

2 

77,696 

6 

3 





# • • 

1880-81 

49,04,932 

3 

10 

3,30,7C0 

8 

8 

1 4,64,106 

7 

8 

91,249 

14 

7 

30,351 

8 

0 

19,282 

13 

2 

251 9 4 

• 1 « 

1881-82 

46,08,277 

14 

2 

3,53,624 13 

0 

| 439,312 

8 

5 

45,676 

7 

7 

28,188 

0 

0 

31,145 

14 

0 


• . « 

1882-83 ’ 

40,47,668 

2 

4 

3,38,321 

8 

0 

3,04,653 

12 

9 

36,928 

4 10 

27,987 

8 

10 

30,103 

14 10 


s • « 

1883-84 

44,03,206 

3 

10 

3,31,862 

4 

0 

8,01,029 

10 

8 

6,811 

2 

0 

25,337 

10 

0 

33,445 

15 

6 


• e e 

1884-85 

40,81,597 

3 

3 

3,10,014 

4 

0 

3,60,196 

7 

3 

43,085 

10 

3 

27,780 

0 

8 

88,376 

10 

7 

. . . 

s • • 

1885-80 

45 66,271 

4 

8 

3,72,600 

6 

9 

6,39,564 

7 

3] 

48,921 

9 

4 

29,291 

4 

7i 

46,541 

3 

10 


• s s 

1 880-87 

42.04,846 

14 

9 

3,62,480 10 

1 

5,40,295 

8 

Oj 

20,629 

5 

11 

60,762 

8 

2 

48,264 

13 

3 

. . . 

. e . 

1887-88 

49,43,098 

n 

9 

3,77,630 13 

0 

6,72,890 

1 

10 

11,023 

0 

9 

05,338 

14 

4 

63,659 

6 

9 


see 

1888-89 

45,86,669 

5 

8 

3,70,545 

11 

0 

6,25,418 

14 10 

49,673 10 

7 

72,004 

8 

6; 

52,356 

11 

0 



1889-00 

51,10,426 

7 

10 

3,92,018 

16 

7 

6,32,383 

0 

2 

34,699 14 

9 

65,569 

8 10 

56,683 

6 

5 


see 

1890-91 

48,66,433 

13 

7 

3,98,079 

9 

7 

7,63,820 14 

8 

64,030 

0 

0 

67,917 14 

8 

61,479 

6 

9 


• ee 

1891-92 

40,09,320 

8 

0 

4,41,059 

0 

11 

9,05,178 

8 

4 

21.341 13 

6 

76,746 

2 

9 

64,269 

8 11 


• ee 

1892-93 

50,36,372 

9 

8 

4,65,860 

4 

0 

11,87,163 

4 10 

44,604 

11 

11 

90,426 

4 

10 

66,692 

2 

O 


(M 

1893-94 

67,91,009 

6 

2 

4,93,859 12 

0 

12,69,852 

8 

1 

65,123 

10 

1 

1.16,930 

7 

8 

72,018 

4 

7 


eat 

1894-95 , 

56,27,624 

4 

11 

6,17,198 

6 

0|13,86,069 11 

10 

88,799 16 

7 

1,82,052 13 

0 

63,610 

7 

1 



1895-96 

62,36,483 

6 

6; 

6,67,214 14 

013,24,426 

2 

6 

64,727 

2 

9 

1,20,679 16 

0 

68,269 

9 

6 



1896-97 

80,26,264 

6 

9, 

5,48,900 

5 

0] 12,17,485 

14 

7 

65,729 

12 11 

1,28,479 

4 

8 

72,782 

8 

9 

... 


1897-98 

58,92,166 15 

6 

6,84,506 

0 

Oj 12,41,026 

13 

4 

63,409 13 

8 

1,34,791 15 

6 

81,746 

12 

4 


••• 

1898-99 

59.63,680 

4 

3 

5,63,427 

1 

6 

11,46,182 12 10 

1,38,992 

0 

8 

1,45,290 11 

7 

79,761 

8 

3 



1899-1900 

68,53,947 13 10 

6,69,575 

9 

2 

12,93,256 

12 

6 

98,610 

6 

2 

1,63,618 18 

0 

76,686 

11 

1 


• •4 

1900-1901 . 

73,68,611 

8 

0 

6,81,809 10 

9 

12,26,481 

8 

4 

0 

6 

0 

1,62*848 

5 

0 

86,774 

0 

6 

... 

It 1 


| What vm formerly 


celled "Moturph* •• 
hotir 


8 Ineludea only Ineome and Ueeaee taxes. 
■Oodereri anient wot ke— 

Pate ot eoaamenoemeat—let March 1847. 

„ of completion— Wit March 186S. 
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Statement slotting the Revenue under different heads in the Nellore district for a series qf years from 2850-5 1. 


Yean. 

I. Land Rovcnue. 

IV. Stamp**. 

V. Excise. 

VII. Customs. 

VIII. 

Assessed 

Taxes. 

X. Begin- 
t rattan. 

XI. Tri- 
butes. 






St. 

a. 

p- 

Hi. 

a. 

p- 

Rs. 

Rs. 

a. 

p- 

Rs. 

Rs. 

Rs. 

1860-51 



. 

• 

18,18,008 

0 

5 

13,786 

4 

0 


10 

2 

5 




1851-52 




ft 

18,79,366 12 

2 

16,124 

4 

0 


184 

9 

2 




1952-63 




ft 

18,03,424 

7 

2 

16,670 

4 

0 

... 

172 

4 

0 




1853-64 




• # 

12.19,664 

2 

9 

18,287 12 

0 


24 

1 

8 




1854-55 



• 


15,15,969 

1 

6 

19,446 

4 

0 

... 

112 13 

9 




1865-56 



• 


15,43,487 

9 

11 

19,019 

8 

0 

. i . 







1866-57 



• 


16,64,482 

0 

9 

21,803 12 

0 

# 

16 

a 

8 




1857-68 





13,36,906 10 

S 

21,988 

4 

0 

• •• 

16 

5 

11 




1858-69 





17,02,708 15 

R 

22,502 

0 

0 

... 

680 

3 11 




1859-60 



• 


18,62,243 

11 

7 

25,457 

7 

7 

... 

234 

8 

8 




1860-61 



ft 


16,06,091 12 

9 

41,710 11 

8 

*•• 

110 

4 

5 




1861-62 



ft 


21,53,985 

0 

0 

84,2o2 

0 

0 

• • • 

466 

0 

0 

1.070 



1862-83 




• 

22,33,436 

0 

0 

44,588 

0 

0 

. . , 

779 

0 

0 

65,740 



1863-64 




ft 

23,05,079 

0 

0 

55,884 

0 

0 

• . . 

284 

0 

0 

42.571 



1864-65 




• 

24,60,063 

0 

0 

58,102 

0 

0 


79 

0 

0 

41,247 



1836-66 



a 

ft 

24,73,132 

0 

0 

65,093 

0 

0 

... 

62 

0 

0 

9,968 



1866-67 



• 

ft 

24,51,344 

0 

0 

73,756 

0 

0 

Ml 

131 

0 

0 

21,836 



1867-68 



• 


23,25,660 

0 

0 

97,314 

0 

0 

... 

233 

0 

0 

16,643 



1868-69 



• 


21,34,227 

0 

0 

1,24,873 

0 

0 

• •• 

468 

0 

0 

39,236 



1869-70 





21,67,562 

0 

0 

1,05,612 

0 

0 

... 

25 

0 

0 

70,024 



1870-71 



• 

ft 

24,08,295 

0 

0 

1,02,402 

0 

0 

1.. 

4 

0 

0 

1,07,682 

... 


1871-72 



a- 


... 



... 



• i » 

# 

# 


... 

... 


1872-73 





... 



• •• 



• »« 


% 


... 


... 

1873-74 



% 

ft 

... 



Ml 



1 

• •• 


• •ft 



1874-75 



• 

ft 

... 



• •• 




, 

,, 


a • a 

... 


1875-76 



• 


... 



• •• 



• •• 

••• 


• •a 

... 

* 

1876-77 



• 


13,84,960 

0 

0 

1,21,206 

0 

0 

70,613 

414 

0 

0 




1877-78 



• 

a 

8,47,040 

0 

0 

1,36,344 

0 

0 

65,648 

487 

0 

0 




1878-79 



• 

ft 

30,02,063 

0 

0 

1,61,357 

0 

0 

80,003 

907 

0 

0 

31,175 



1879-80 



ft 


26,21,878 

0 

0 

1,69,573 

0 

0 

1,17,610 

204 

0 

0 

29,800 



1880-81 



ft 

♦ 

24,67,887 

0 

0 

1,46,630 

0 

0 

95,933 

71 

0 

0 

16,844 

6,994 


1881-82 



ft 

ft 

26,69,282 

0 

0 

1,68 905 

0 

0 

1,02,700 

6 

0 

0 

17,640 

11,197 

... 

1882-83 



a 

• 

30,59,J23 

0 

0 

1,47,253 

0 

0 

1,97,407 

17 

0 

0 

17,749 

10,052 

aft* 

1883-84 



ft 

ft 

26,05,858 

0 

0 

1,51,858 

0 

0 

1,29,457 

7 

0 

0 

17,773 

10,672 

• ftft 

1884-86 



ft 

• 

19,46,006 

0 

0 

1,67,802 

0 

0 

1.71,486 

65 

0 

0 

17,076 

12,502 

• • a 

1885-86 



ft 

ft 

24 79,433 

0 

0 

1,78.922 

0 

0 

2,03 948 

70 

0 

0 

16,666 

14,867 

... 

1886-87 



• 

ft 

26,33,602 

0 

0 

1,72,549 

0 

0 

1,84,431 

60 

0 

0 

48J56 

15,109 

... 

1887-88 



ft 


26,02,918 

0 

0 

1 74,266 

0 

0 

2,68,391 

98 

0 

0 

60,475 

i 16,013 


1888-89 



ft 

ft 

84,93,628 

0 

0 

1,88,990 

0 

0 

2,22,133 

79 

0 

0 

42,329 

1 17,782 


1889-'. 0 



• 

ft 

23,03,850 

0 

0 

1,91,185 

0 

0 

2,28,867 

62 

0 

0 

42,109 

I 20,367 


1896-91 



• 

ft 

28,02,061 

0 

0 

2,21.771 

0 

0 

2,16,494 

7 

0 

0 

44,724 

! 20,311 


1891-92 



• 


21.79,437- 

0 

0 

2,03,^55 

0 

0 

11,79,199 

300 

0 

0 

48/28 

| 24,152 


1892-93 



ft 

ft 

25,97,873 

0 

0 

2,12,189 

0 

0 

j 1,67,419 

18 

0 

0 

40,970 

i 10,339 


1893-94 



• 

• 

28,51,088 

0 

0 

2,20,337 

0 

0 

|2, 07,819 

l 

# t 


58,371 

| 23,942 


1891-95 



9 

ft 

21 87,377 

0 

0 

2,25,833 

0 

0 12,75,-127 

28 

0 

0 

73,501 

! 28,160 


1895-96 



• 

ft 

20,60,142 

0 

0 

2,29,403 

0 

0 

12,64,236 

22 

0 

0 

80,100 

1 23,468 


1896-97 



• 

• 

26,44,164 

0 

0 

2 27,863 

0 

0 

2,66,047 

t5 

0 

0 

96,196 

| 24,943 


1897-98 



ft 


23,27,060 

0 

0 

2,49,284 

0 

0 

2,90,572 

16 

0 

0 

84,830 

i 24,382 


1898-99 



• 


24 37,535 

0 

0 

2,49,473 

0 

0 

12,81,829 


t 


98,024 

1 i 9,857 


1899-1900 




a 

26,77,140 

• 0 

0 

2,49 866 

0 

0 

|2 84,193 


ft 


93,901 

i 26,222 


1900-1901 




ft 

23,81,099 

l 

0 

0 

2,62,403 

0 

0 

12,41,04) 

j • 

- 


1,06,269 

30,989 



Colonel 
A. IK Smart • 


1. Fenner Anient Works 
11. Sangtun )> >i 


Date of 

commencement. 


Early in 1853. 
Febiuury 1882. 


Date of 
completion, 

Alanli 1862. 
September 1886. 


Statement showing the collections under different heads of Rtreutie tn the Gan/am diUtwt 

from mO-71 to 1879-80. 


Years. 

Land 

Reveuuo. 

Abkarl. 

Assossed 

Tux 68. 

Sea 

Customs. 

Lau d 
Customs. 

Suit. 

Stamp-:. 

Forest 

Ilevcuue 

Total. 

I 

a 

a 

4 

5 

0 

7 

8 

» 

10 



11s. 

Kb. 

Kb. 

Kb. 

Iis. 

Kb. 

Kb. 

Rs. 

Kb. 

1870-71 


11,15,364 

83,521 

46,116 

31,236 


14,95,968 

81,764 

... 

28,53,968 

1871-72 


8,72,607 

73,894 

13,114 

48,863 

... ! 

14,31,118 

78,239 


| 25,18,055 

1872-78 


12,66,877 

75,427 

12,042 

87,403 

... 

16,4^,113 

80,667 


i 30,58,479 

1873-74 


11,68,841 

77,718 

27 

1,56,799 

... 

16.47,652 

85,832 


1 80,36,869 

1874-76 

• 

13,17,686 

84,663 

... 

1,13,733 

... 

16,90,497 

94,186 


. 33,01,454 

1876-76 


11,78.482 

88,975 

60 

67,206 


19,68 96U 

93,386 


, 33,87,058 

1876-77 

ft 

11,99,086 

89,037 

1,042 

6,812 

13 

23,67,515 

1,08,122 


j 37,71,027 

1877-78 

ft 

10,77,996 

94,643 

... 

2.979 

... 

20,40,781 

1,26.903 


33,50,347 

1878-79 

ft 

12,82,749 

74,163 

86,809 

9,780 

... 


1,27,003 

• a a 

15,31.154 

1879-80 

• 

12,87,108 

91,620 

25,602 

61,728 

... 

... 

1,21,231 

• a# 

15,87,289 


Information ftr the >ean IttO 61 to 1809*70 not avallabjo. 
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INDIAN IRRIGATION COMMISSION t 


Statement theming the Revenue under dijerent head s in the Gaujam district /torn the yean 1880-81. 


A* IF. Sv art. 

Year. 

I. Laud 

Be venue. 

XI Tri- 
butes. 

Y. Exolse. 

VIII. Assessed 
Taxes. 

VII. Customs. 

IV. Stamps. 

X. Regis- 
tration. 


Ks. 

a. p. 


JRt. 

a. 

P 

Us. 

a% 

V • 

Re. 

a. p. 

RSe 

a . 

P ■ 

Re. 

a. p. 

1860-81 

12,64,604 

11 

11 

IM 

1,22,898 

8 

2 

12,183 

1 

3 

1,53,179 

5 10 

1,23,098 

4 

0 

2,848 

14 8 

1881-82 . 

11,81,591 

2 

10 

• t • 

1,20,771 

15 11 

9,918 

5 

9 

1,32,704 

18 5 

1,29,261 

8 

1 

7,631 

2 7 

1882-83 . 

12,68, H0<5 

9 

8 


1,18,282 

8 11 

9,766 

7 

0 

72,181 

11 0 

1,29,581 

7 

1 

7,198 

3 7 

1888-84 . 

12,07,065 

0 

1 


1,13,512 

10 

6 

9,811 

15 

11 

90,228 

3 11 

1,42,929 

2 

0 

8,601 

13 4 

1881-85 

12,71,401 

13 

4 


1,36,828 

8 

6 

7,772 

13 

0 

67,829 

2 8 

1,59,971 

2 

0 

11,006 

2 4 

1885-6C . 

11,30,722 

11 

8 


1,87,770 

6 

7 

7,445 

10 

9 

8,062 

15 2 

1,48,987 

13 

6 

12,056 

3 11 

188C.-87 . 

13,65, 804 

13 

4 

ess 

1,33,624 

14 11 

23,685 

15 

2 

8,286 

9 5 

1,50,869 

13 

3 

12,762 

11 10 

1887-88 . 

11, 8?, 680 

8 

0 

• •• 

1,33,622 

3 

0 

25,046 

8 

9 

17,574 

1 7 

1,58,745 

6 

0 

15.798 

9 10 

1888-80 . | 

8,58,128 

14 

8 

• • • 

1,30, Hi 8 

7 

8 

24,471 

2 

1 

6,731 

4 11 

1,62,202 

11 

6 

16,020 

11 3 

1880-00 . 

12,18 725 

15 

7 


1,33,577 

5 

7 

24,474 

15 

0 

1,997 

8 4 

1,09,020 

13 

0 

16,727 

0 11 

1800-01 . 

14,10,181 

9 

7 


1,60,450 

3 

4 

24,125 

4 

8 

7,784 

2 7 

1,65,112 

12 

0 

17,731 

15 2 

18 ‘1-02 . 

11,41,040 

1 

8 


2,12,677 

5 

8 

26, f 66 

0 

€ 

4,658 

9 3 

1,73,767 

10 

0 

19 971 

2 0 

1802-08 . 

11,00,030 

8 

5 

... 2,15,708 

7 

4 

32,065 

4 

9 

| 4,736 

0 1 

1,83,607 

8 11 

21,327 

7 4 

180*3-04 . 

13,411, >‘4 16 

10 

5 

... '2.67,302 

15 

1 

40,801 

14 

10 

! 48,570 

7 7 

1,89,347 

9 

0 

21,455 

4 0 

1801-95 . 

14,20,882 

10 

5 

... j 2,56,320 

7 

11 

43,163 

6 

10 

| 31,588 

4 11 

1,93,462 

9 

0 

21,860 

2 6 

1805-00 . 

13,31,331 

6 

2 

... i3,43,2GG 

15 

0 

42,270 

10 

4 

I 6,346 

9 2 

2,01,4<>3 

5 

0 

20,201 

0 9 

1890-97 . 

J 0.8] ,251 

4 

1 

1 1 f 

4,00,847 

2 

2 

40,568 

6 

4 

30,066 

1 5 

2,02,781 

3 10 

24,884 

12 0 

1807-08 . 

1 1,78 i;»i 

9 

1 

M) 

3,05,084 

15 

6 

61,603 

11 

7 

9,143 

8 10 

2,15,867 

8 

3 

65,570 

2 1 

1808-00 . 

lfl,0i»,2!i4 

8 

4 

« « * 

3,02,613 

6 

6 

63,776 

10 

4 

34,134 

3 1 

2,16.887 

13 

9 

26.688 

14 1 

1800-1000 

14, 10,761 

13 

11 

... 

2,70,453 

4 

2 

69,487 

4 

11 

19,115 

9 11 

2,11,021 

3 

9 

26,276 

1 10 

JUOO-1001 

i 

14,38,020 

7 

9 


3,24,691 

4 

1 

75,032 

4 

4 

1 

2,065 

10 3 

2,21,718 

6 

9 

26,755 

0 6 


Nott ,— Rusbikulyo project ; commenced in 1B84-85 ; completed in March 1901. 


8. 1 now proceed to answer seriatim the questions set by the Commission for Public Works Department officers. 

Question No. J. — Statement shotting the cultivable and occupied area and area irrigated under Government 
irrigation works , tank works maintained by G oi ernmint for which no ievenue accounts are kept, private canal* 
or storage works , welts and other sources . 
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Proportion 
pied area. 

fl el 
.2 2 

la 

I 2 

& 

>1 

Gill) jam . 7 

Ganjiinj Agency ) 
V izagupiiliim 1 

3,111,135 

f 755,225 

l *321,144 

( 592,659 

617,052 

235,011 

39*65 

45*45 

7*62 

0*21 

r 


( 6(51,370 

c 

830,818 






2 < 

Vizag.ipn t a m > 

1,150,533 

] 

\ 364,325 

92,921 

26-23 

28*09 

8*07 

0*06 

t 

Agency. ) | 


i *850,988 

l 







3 i 

Gidavnri . 7 i 

Godavari Agency j 

3,101,83(5 

, 1,407,007 
» *62,(508 

{ 1,726,248 

1,512,821 

598,647 

34-38 

39*12 

19*18 

0*40 

4 

Kistiia 

4,253,482 

1.777,096 

3,050,517 

2,(560.523 

447,464 

14-06 

16-82 

10*51 

0*25 

6 

Nelloro 

9,23 1.5(50 

1,006,850 

1,960,656 

1,600,863 

83:5,813 


20*85 

10*32 

0*33 

6 

Bellury . , 

Cuddupah . 

3.748.(165 

947,214 

2,802,618 

2,889,148 

62,967 

2*24 

2-(i3 

1*67 

0*06 

7 

5,592,7(50 

1,290,939 

2,419,338 

1,974,8(53 

293,636 

11-99 

14*87 

5*25 

0*22 

8 

Kuvnool 

4,808,960 

872,055 

2.443,869 

2,112,705 

89,174 

8-62 

4*22 

1*08 

0*10 

9 

Animtupur 

3,557,047 

788,254 

2,060,178 

1,815,231 

189,260 

6*23 

7-67 

3*91 

018 

10 

North Arcot 

2,694,031 

1,612,113 

1,362,046 

1,031,193 

480,737 

31*55 

41*77 

15*98 

0*28 

11 

Salem 

3,78(5,395 

1,560,957 

1,795,897 

1,410,229 

189,420 

10-19 

13*08 

4*12 

0*12 

12 

t oiiubatoro 

4,923,540 

2,147,280 

2,998,616 

2,787,888 


13-35 

14-73 

8*18 

0*18 

13 

Chingleput . 

1.589,885 

1,095 800 

952,889 

862,539 

452,587 

47*50 

52*74 

28*46 

0*41 

11 

South Arcot 

3,173,408 

2.304,166 

2,084,168 

1,673,476 

478,431 

23-62 

28-59 

16*07 

0*20 

15 

Taiijore . 

2,194,256 

2,147,316 

1,671,066 

1,544,192 

889,303 

53-22 

67-69 

40*52 

0*41 

36 

Maduia 

2,2(52,910 

1,6(52,103 

1,443,431 

1,216,962 

292,990 

iKMi 

E7TO1 

12*94 

017 

17 

Trichi nopoly 
Tinnovclly . 

1,987,188 

1,238,845 

4,261,701 

3,866,468 

206,622 

4*83 

5*32 

10*03 

016 

18 

2,546,685 

1,692,467 

1,761,138 

1,706,369 

296,621 

16-78 

17-82 

11*60 

018 


* TUo figures for the agency tracts include the population of Government and samindarl lands, as figure* for these are not available aeparately. 
Diagram in Appendix A ti also a graphic answer to question No. i. 
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Question No. 2 Statement showing the areas 'at present irrigated in ordinary and famine years by Cotunel 
existing Major works, development of irrigation on them during last 15 years, and fuiiher develop - A, W. Smart, 
ment anticipated , etc. 


— 

ACTUAL ABE A IRBIGATED. 

DEVELOPMENT OP IRRIGATION DURING 
TUE LAST 15 YEAKS. 

Ordinary tsar 
(1900-1901). 

Famine year. 

1886-87. 

1900-1901. 

Development. 

1 

First crop. 

o. 

I 

ns 

P 

o 

o 

© 

CO 

3 

. 

§ 

4 

§• 

e 

.§ 

Pm 

5 

Second crop. 

d 

o 

M 

O 

% 

£ 

Pm 

7 

Second crop. 

First crop. 

Second crop. 

% 

b 

O 

*£ 

Pm 

Second crop. 

1 

2 

6 

8 

9 

10 


12 


Acres. 

Acros. 


Acros. 

Acros. 

Aoros, 

Acros. 

Acres. 

Acros, 

Acres. 

Aoros. 

Godavari delta system 

674,319 

136,627 

1891-92 

637, 7S3 

91,069 

578,663 

84,6:>o 

674,319 

1367,27 

05,651 

101,877 

Kistna „ „ 

590,752 

218 

»> 

478,167 

397 

342,103 

ss 

590,752 

218 

218,644 

120 

Poncer river canals 

138,997 

12,340 

•• 

107,08 ) 

676 

104,245 

1,973 

136,997 

12,130 

34,752 

10,477 

Kurnool-Onddapah Canal* 

48,926 

12,530 

1*96-97 

77,696 

8,060 

22,026 

650 

4 1,926 

12,530 

26,900 

11,886 

Barur tank projoct 

2,841 

9 >7 

1891-92 

1,617 

549 

(ftl 462 

1 

2,841 

997 

| 2,379 

996 

Cauvery delta system • 

851,775 

93,479 . 

1S99-1900 

718,094 

89,6 <9 

856,914 

96,843 

851.775 

93,179 

i 

... 

Srivaikuntam aniout system 

21,054 

21,601 j 

1S92-93 

16,426 

11,422 

20.069 

17,587 

21,054 

20,691 

985 

3,104 

Poriyar project 

100,159 

31,455 




(6)48,623 ; 

11,950 

100,158 

31,455 

' 51,535 

19,505 

Rushikuiya project 

80,204 

2,164 

1899-1900 

78,115 

3/181 

' c ) 3,508 i 

675 

8 >,2l>4 

2,164 

76,h96 

1,489 


Godavari dolta system 
Kistna „ „ 

Fenner .river canals . . 
K urnool-Cuddaph Canal • . 

Barer tank project 
Cauvory delta system 
Srivaikuntam aniout system 

Periyar project 
Bushikulya prejsot • 


Further 
development 
anticipated. 1 


g* 

S 

IS 

.54 

Pm 


13 


Acros. 

250.000 

650.000 
266,883 

46,500 

2,955 

440.000 
6,714 

2 ft ,000 

40,000 


•8 


n 


A ores. 


60,000 


Duty, i o„ nmnbor 
of aoros irrigated 
per cubic foot 
per second , 


a 

2 


.5 

Pm 


15 


118 

105 

113 

45 


no 

P 


16 


41 

63 


60 


28 

’*31 

14 


157 

36 


178 


! - 


' 

" 

4-> 

OJ 

PI 

ai o q 

' 


sz 

Improve- 
ment of 
duty. 

(0 

O 

-43 

•n 

p 

Pm 

* B fl 

O O »M 

► s ° 

Average for 
ton years. 

a £ 

° 2 

TJ ►*, 

85 .g 


d 

§ 

TJ 

o 

o 

• u 

o 

a 

j§ 

$ a? a. £ 

04 ft 2 
O 0 4? 

« flt/ 

Sj B-S 

enue per 
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<a> P 

iMfO 
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ti . 
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U Vs w 

a> oj «» 

43 

S 

Pm 
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o 
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o 

® n 
* M 

i, g 
o 

% « 

& 04 


17 

IS 

19 . 

20 

.21 

22 

23 



Bor cont. 

• 






16*83 

2,462 

368 

0-05 

40.5R4.600 



0*06 

3,588 

440 

1*27 

23,420,593 



5'83 

7,036 

4 01 

0 92 

795,373 

... 

... 

17 17 

27,78-4 

302 

2 80 

... 


1 

- 44 30 

295 

2*55 

M5 



• •• 

1141 

163 

4*01 

0-48 

24,973,437 

... 

... 

71-01 

(<?) 169 

4 58 

1*13 

157,143 



31*40 

(d) 

4*28 

1-07 


... 

... 

2 '69 

id) 

1*78 

1*05 

... 


* Cultivable area commanded 300,000 aores. 
t Details are given below. 


(a) This projoot was brought into operation in 1887-88, 

(b) „ „ in 1*96-97. 

(<•) # „ in 1892-93. 

(ti) The projects not having fully developed, these figurejs have not been filled in. 

(c) Per million cubic foot Btored. 


Voi. IV. 



INDIAN IRRIGATION COMMISSION : 


m 


Colonel 
A.Wm Smart 


Further development anticipated in near future. * 

Acres. Acres. 

' GodavAri delta system — 

In delta (hoe idr. Marshall*! answers) . 100,000 
By pumping 160,000 


Total . 250,000 


Kistna delta system — 

Present ultimate area . . . 700,000 

Area irrigated in 1900-1901 (first crop) 690,000 


Development anticipated when duty of 
water is improved . . . 110,000 

By still further improvement in distri- 
butaries another 90,000 acres may 
be expected without reservoir . . 90,000 

With reservoir .... 400,000 
Djr pumping (Divi) .... 60,000 


Total, Kistna delta . 060,000 


Kistna reservoir.-— M is impossible to say at present wliat 
may be the areas irrigated in the upland taluks of the dis- 
trict fiom a reservoir. A separate note on the subject will 
be presented to tho Commission by Mr. Reid. 

Acres. Acres. 

Penner river canals system— 

Ultimate area .... 105,885 
Area irrigated in 1900-1901 (first crop) 138,997 

— 26,388 

Development anticipated ... 40,000 

If Tungahhadr.i water brought into 

Penner and stored . . « 200,000 

240,000 


Total . 206,888 


• Kurnool-Uuddapuh Canal — 

Frosnnt ultimate area (wet) . . 80, 000 

Largest area irrigated during the last 

10 years (first crop) . , • 77,896 


Development anticipated, say 



2,000 

Ohapad project . . . 


6,001 


Maidkur project . 

• 

6,000 


Ukkavapalli project • 

• 

600 


Velgode project . « 

• 

2,900 


It discharge of canal increased 

to 

— — - 

14,500 

2,000 cusecs, another 

• 


30,030 


Total . 46,500 


Kurnool-Cuddapah Canal. — It is advisable that this 
canal and its distributaries should be developed at an early 
date. For this it will ho necessary to increase the dia- 
chavging capacity of the oanal to, say, 2,600 cuBeos passing 
2 ,000 cusecs at the Mitakondali cutting, whero only 800 
cusecs can now pas*. Even if the whole of the 2,000 ousoca 
is not utilised m Cuddapah it will bo of great valuo in 
Neliore by discharge over the Adyampalli anicut. 

Acres. Acres. 

13arur tank project — 

Irrigable area . . • 6,796 

Area irrigated in 1900-01 (first crop) . 2,841 


Difference 

(It would bo well to ascertain 
it dry crop could be irrigated 
under ibis tank.) 

Acres. 


Cauvery delta system — 

Irrigable area (below Cauvery-Vennar 
Regulators) acres, 868,842. 

Laigest area yet irrigated, 1891-1892, 
acres, 862,178 

With improved distribution another 

50,( 00 could be irrigated • . 60 000 

With storage on Cauvery as proposed 800,000 
With storage on Bhavaui (in Coimba- 
tore) 90,000 


2,955 


Acres. 


Total . 440,000 

* Brivaikuntam anicut system — 

Present ultimate area . . . 27,798 

Area irrigated in 1900-01 (first crop) • 21,054 


Development anticipated . . 6,744 


Periyar project— Acres. AcrCs. 

Ultimate area . • • • 99,761 

Area irrigated in 1900-01 (first crop) 100,158 
The ultimate area is under 
revision. 

The Executive Eng ineer.Madara Divi- 
sion, states that by constructing a 
storage resorvoir at the foot of the 
bills at a cost of about 10 lakhs of 
rupeos, it will bo possible to irrigate 
an additional aica of at least . • 20,000 

It is possible the same result may be arrived at by en- 
largement of tunnel. Tho whole question requires in- 
vestigation. 

Rushikulya project — Acres. Acros. 

The project 1ms not yet 
fully developed. 

Ultimate area .... 120,000 

Area irrigated in 1900-01 (first crop) . 80,204 


Further dcvelopmeul anticipated, say 40,000 

(Second crop anticipated 60,000.) 

Another stoiage reserVoir is 
much want( d. 

Duty , — The improvement of duty is one that requires 
much more Btudy than it has yet received in Madras. 
There is no question that in many areas a great deal more 
water is used for rice than is necessary. The effects of 
supersaturation have not been sufficiently observed, and 
experiment as to the minimum quantities of water required 
to give the best outturn should be made tho subject of 
experiment on Government model farms. 

Penner river canals system, — Duty at present is 60 
acres; may by careful management rise to 75 Boros ( vide 
answeis by Mr. R. A. Srinivasa Aiyangar). 

Kistna della system. — Duty at present 60 acres ; may 
rise to 90 acres or higher, provided all channels are properly 
designed and spouted and no unnecessary high lands are 
irrigated ( vide answots by Mr. Lacey). 

The Executive Engineer on special duty, Kistna, states 
that the average duty of the whole system may perhaps be 
improved by degrees to 80 ; but it seems at present unlikely 
that it can he taken much higher. Individual canals may 
have a slightly hotter duty, but not in any caso exceeding 
90 (vide answers by Mr. Howley). 

The greatest demand takes plaoo in J uly and August at 
time of transplantation. If areas are blocked out and 
supplied by rotation, the duty could be very much im- 
proved. 

Periyar project. — Any statement as regards tho duty 
must he discounted by the fact that we are not at present 
in a position to state definitely what we owe to the rainfall 
in the irrigated area itself and in the catchment basin of 
the tank* within the irrigated area. Also until the season 
1899-1900, little or no regulation at Thekkady was possible. 

For 190 )-0l the duty works out to 7*387 acres per 
million cubic feet stored. If rainfall is taken into account, 
the duty will become 6*6 acies per million cubic feet whioh 
is a low figure ( vide answeis by Mr. Keeling). 

Kjctcnsinn of second-crop cultivation. Penner river 
canals.— Second-crop cultivation may extend (vide 
answers by Mr. R. A. Srinivasa Aiyangar). Extent not 
given. 

Kistna delta system. — No sooond wet-crop cultivation 
iu the delta. It" is better not to encourage the same even 
if reservoirs wero constructed. Watering second dry crop 
may be encouraged (vide ans wore by* Mr. Lacey). 

There is practically no second-crop cultivation in the delta 
owing to tho rapid decrease in the discharge of the river 
towards the end of the oalendar year ; and without some 
form of storage work on the river, theie does not seem to 
be any possibility of supplying water for second crop (vide 
answers by Mr. Howley). 

Periyar project.— The proportion of first crop to second 
crop will eventually be 2 to 1 (vide answers by Mr. 
Keeling). 

Cauvery della. — When the drain ige improvements aro 
cairied out the extent of second-crop cultivation will rise to 
nearly one-fifth of the area under first crop. The Executive 
Engineer considers that the question of tho supply of 
mauure will effectually bar further extension of second crop 
(vide answers by Mr. S. A. Bubramauia Aiyar). 

Second crop should not be encouraged at the expense of 
extending single crop in areas commanded and not now 
irrigated, that is, storage water should not be used for 
double crop where large areas unirrigated can be still, 
brought under irrigation. 

In Tanj ore, distribution has been much neglected. The 
distribution of minor rivers should be gradually remodelled 
by the construction of regulators, to keep up the level of 
water and by the reduotion of the number of heads in the 
various reaches. 


• Cultivable area commanded (said to be) 800,000 acres. 
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Question 3. — Statement showing the surplus discharges of the Godavari Riv6r Doyvlaisuwkram 

Anicut in millions of cubic feet . 



i 

i 


SOOTH'WKST MOFtfOON. 


No&TU'hA.* 

uovbooir 


Ybab. 


Juno. | 

July. | 

August. 

September, Total. 

Ootolx'r. 

1 

November. 

f 

Pet. ember. 1 

Total. 

1 


2 

3 

4 . 

5 G 

7 

8 

0 

10 

1877 


62,419 

299,496 

452,928 

345,405 : 1,160,278 

118,742 

65.2.1S 

7,»>0 

181,790 

1878 

• 

• •• 

676,310 

1,935,096 

1,043,376 1 3,654,781 

610,832 

138,252 

49,117 

697,701 

1879 

• 

228,415 

602,717 

1, 700,584 

1,118,601 3,550,320 

678,251 

86,164 

13,224 

677,639 

1880 

• 

31,528 

869,290 

724,960 

852,190 ! 2,480,974 

863.978 

61,876 

4<),554 

466,408 

1881 


97,267 

833,820 

1,057,349 

781,317 S 2,769,753 

432,878 

3 9,348 

7,699 

479,825 

1882 


133,983 

1,238, ISO 

770,553 

1,114,316 i 3,252,032 

268,218 

19,800 

10.230 

304,374 

1883 


180,683 

1,256,672 

1,387,505 

1,739,973 4,514,733 

769,1 16 

143, 796 

10,404 

929,406 

1881 


14,050 

1,142.198 

1,473,943 

1,745,218 1 4,376,039 

629,025 

11,580 

43,651 

10,920 

651,631 

1885 

• 

918,180 

1,017,264 

1,128,538 

673,121 3,737,103 

40 >,069 

28,953 

472,676 

3886 


165,027 1 

1,876,489 

1,189,662 

701,813 , 3,4.14,991 

435,123 

144 505 

62,577 | 

0)2,205 

1887 

• 

. 169,832 

1,632,687 

1,706,074 

1,139,03.4 4 641,532 

283,913 

1 100.210 

20,054 ; 

411,056 

1888 

• 

; 12,387 ! 

816,937 

922,866 

628,651 2,280,840 

71,872 

34,230 

9,007 

115,169 

1889 


27,170 | 

033,796 

1,637,252 

1,168,214 3,466,731 

716,267 

107,123 

10,242 ! 

832,633 

1890 


179,585 

1,206, 90S 

1,625,510 

1,046,678 4,058,711 

436,283 

00,108 

2,753 

499. 144 

1891 


437,499 

1,022,308 

1,527,610 2.987,417 

908,986 

• • . 


908,986 

1892 


76,207 

664,197 

1,1713,426 

1,770,133 3,544,053 

3h7,800 

185,168 

5,368 

678,336 

1893 


327,821 

488,072 

1,404,497 

1,919,705 : 4,170.093 

773,784 

269,000 

26,912 

1,089,696 

1891 


73,721 

916,180 

968,493 

1,452,542 3,410,936 

48.', 618 

225,592 

1 70S210 

1895 

• 

205,711 

680,599 

1,607,980 

871,557 3,265,847 

277,303 

40,394 

• •• 

317.697 

1896 

• 

133,365 

689,031 

2,001,8x4 

490,296 3,214,575 

25,600 

. 

25,000 

1897 

• 

15,202 

208,229 

1,196.002 

1,202,418 2,621,851 

666,059 

91,835 

3,154 

, 661,048 

1898 

• 

120,023 

879,lo2 

863,361 

665,304 , 2,527,790 

138,096 

80,883 

6,959 

176,638 

1899 

• 

19,573 

16,643 

123,856 

179,458 ! 338.430 

2,034 


2,034 

1900 


16,183 

468,194 

i 1,240,180 

1 

1,197,478 , 2,921,985 

338,186 

27,242 

6,396 

871,824 


Statement showing the surplus discharges of the Kifitna River at Bezwada A moot 

i n mill ions of e Me feet. 


SOUTH-WJJiT llOKBOOK. | NOBTII-BABT MONBOOJf. 



June. 

J uly. 

August. 

September 

Total . 

October. 

November. 

December, 

Total. 

1 

2 

3 

4 

6 

G 

7 

8 

0 

10 

1877 

38,762 

70,858 | 

81,786 ' 

95,124 

289,520 

101,668 

43,908 

23,918 

169,189 

1878 

1,718 

31.671 | 

168,230 

1>>4 .<>90 

30S709 

122,812 

35,209 

20,301 

177,042 

1879 . 

23,160 

98,805 i 

133,698 

70,158 

331 ,'•81 

4 i,222 

24,500 

10,433 

81,155 

1880 

47,371 

567,778 1 

873,010 

375,765 

1,363,921 

278, ‘-'50 

222,657 

. 147,001 

618,417 

1881 

26,228 

449,787 i 

621,981 

279,879 

1,377,875 

300,624 

‘'8,499 

8,255 

428,278 

1882 

513,343 

1,063,341 

601,274 

640,367 

2,818,325 

383,057 

226,533 

70,918 

686,508 

1883 

177,941 

886,980 

544,428 

703,072 

2,312,421 

51,K59 

138,457 

20,951 

214,267 

1884 

2,722 

498,043 

781,900 

632,715 

1,91 o,38 > 

4L2.U15 

1K1,437 

69,403 

669,755 

1885 

38/482 

63,669 

826,769 

566,202 

1,484,912 

080,085 

194,434 

1 222,157 

1, 11)6,570 

1880 

240,750 

737,394 

776,514 

431,8 J 8 

2,186,482 

642,050 

251,237 

149,008 

1,012,886 

1887 . | 

272,771 

1,622,966 

781,922 

778,762 

3,356,420 

401.687 

212,005 

; 63,637 

677,2:19 

1888 . i 

112,002 

1,019,440 

1,102,677 

48,388 

2,882,467 

292,000 

74,708 

30,250 

408,858 

1889 

i 135,656 

940,019 

925,237 

1,037,148 

3,»38,060 

1,184,210 

127,053 

00,835 

1,878.107 

1890 . 1 

1 108,901 

1,317,086 

1,491,193 

394,390 

! 3,311,569 

217,773 

118,034 

20,890 

356,703 

1891 

! 23,458 

497,464 

1,251,962 

404,916 

2,177,820 

205,087 

15,100 


310,253 

1892 

! 260,059 

1,163,057 

997,190 

1,660,181 

4,071,087 

747, 1> 5 

043,985 

’ 12, 10 4 

1,488,574 

1893 

607,048 

717,104 

1,087,096 

838,099 

3,314,946 

737,318 

124,146 

, 21,748 

883,212 

1894 

1 160,310 

1,388,849 

697,008 

604, 8C0 

2,760,967 

202,518 

107,254 

22,760 

462,532 

1895 

10,163 

607,668 

837,071 ; 

775,439 

2,120,231 

410,014 

109,188 

1 18,090 

643,292 

1896 

203,202 

644,676 

1,291,896 

120,651 

2,260,414 

43,181 

16,008 

| 21,423 

80,612 

1897 

161,235 

462,838 

890,833 | 

488,659 

2,003,565 

430,643 

28,051 


467.094 

1898 

176,909 

641,269 

667,697 ! 

438,213 

1,723,078 

333,480 

69,465 

i lT,772 

i 

4L4717 

1899 

89,370 

246,679 

102,658 i 

292,722 

73»,321 

16,622 

117 

16,739 

1900 

64,898 

733,070 

1,020,406 

222,702 

2,041,076 

140,568 

| 5,407 

i 

146,976 


1 


Colonel 
W. Smart. 
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INDIAN IRRIGATION COMMISSION: 


Colonel Statement showing the surplus discharges of the Tungabhadra River at SlJNKESAH AnicTJT 

'4 . W. Smart. e» millions of cubic feet. 


Tkab. 

South-wkst koniook. 

NoBTH-HAST KOVflOOV. 

June. 

July. 

August. 

September. 

1 

i 

Total. 

i 

I October. 

1 

November. 

1 

December. 

Total. 


1 

2 

3 

4 

6 

8 

!' ’ 

8 


10 

1880 


| 128,(543 

72,970 

39,873 

211,480 

i 

i 60,025 

45,368 

14,134 

126,527 

1881 

7,08o 

42,158 

91,882 

30,148 

177,803 

[ 33,439 

14,997 

2,070 

50,606 

1882 

(53,354 

227,234 

83,040 

10,920 

344,554 

7,039 

5,365 

12,404 

1883 

!i,7;io 

107,890 

121,524 

211,7(59 

610,919 

88,384 

. 41,694 

157,646 

290,723 

1884 


* 66,737 

13), 730 

88,683 

280.160 

47,871 

12,811 

2,253 

62,965 

1885 

2 S,o 48 

12 ‘>,9 32 

102,1 HO 

69,521 

380,2 > 5 
410,522 

73,876 

4S2 

74,357 

18 SO 

72,7811 

186,398 

123,480 

83,835 

87,983 

87,440 

4,654 

130,n77 

1887 

59,687 

178,139 

87,873 

91,987 

417,986 

07,217 

49,367 

15,046 

131,630 

18HH 

27,420 

200.291 

101,925 

56,(595 

440,3 10 

28,75(5 

61,922 

7,330 

10!, 008 

1883 

43,0(51 

133,8(53 

130,427 

215,06(5 1 

528,42 ) 

156,587 

17,620 

8,713 

182,920 

181)0 

17,(08 

115,038 

115,091 

28,860 

275,997 

! 33.079 

70,620 

8,712 

112,311 

1801 

12,081 

00,8)3 

97,217 

35,082 

235,236 

1 40.042 

11,2 5 

810 

62,057 

1N92 

31,741 

173,8(51 

139,119 

123,879 

408,000 

52,671 

15,099 

7,269 

75,039 

lb03 

39,837 

1 72,539 

*2,601 1 

56,078 ) 

261,115 

74,631 

26,726 

16,552 

4,313 

94,490 

1894 

17,139 

(53, too 1 

89.203 1 

29,352 

190 209 

14,725 

1,181 

42,632 

181 <6 

31,(541 

77,323 

105,911 

39,413 | 

251,294 

50,271 

17,994 

3(515 

71,880 

180(5 

4(5.37(5 

1 95,724 

1 320,070 ! 

49,1 VJ | 

017,925 : 

39,213 

30,354 

12,015 

81,612 

1*07 

88,339 

98,903 

217,980 | 

1(59,237 

674,619 | 

101,738 

22,560 

10,108 

187,496 

1898 

40,410 

111,480 

1 48.745 j 

120,930 : 

430,595 | 

136,652 

66,707 

24,186 

227,515 

1899 

44.123 

98,421 

48,770 | 
272,890 | 

110,007 

301,327 

34,2(55 

8,061 

42,926 

1900 

27,(5(51 

285,394 

99,084 ( 

j 

685,035 j 

58,451 

19,890 

12*093 

90,440 

1 


tfuti \—' The Tungabhadra surplus has boon dealt with i 1 a separate note — vide Appendix B. 


Statement showing the surplus discharges of the Penner River at NelLOBB Anicut 
m in millions of cubic feet. 


SoUTH-WsST MONflOOM. NoHTI 1-HA«T MONiOOlf. 


Yuab. 

June. 

July. 

August* 

September 

Total, 

| Qetohor. 

Novomber. 

Decombor. 

Total. 

1 

2 

3 

4 

5 

C 

! 7 

8 

0 

10 

1877 

7,41(5 

• H 


31,650 

39,066 

50,803 

42,709 

562 

94,078 

1878 

6 602 

29,088 

40,496 

60,945 

136,131 

1 101,616 

38,461 

7,221 

147,298 

1879 

15,629 

6,667 

43,318 

26,489 

92,103 

13,171 

30,474 

a •• 

43,6.15 

105,163 

1880 

1,798 

1(5,271 

24,161 

42,230 

18,610 

51,896 

34,603 

1881 

596 


1 1,05.5 

19 297 

33,949 

20,882 

22,933 

1,671 

45,486 

1882 

99 

(537 

3,151 

20,965 

24,852 

23,263 

42,361 

50,532 

110,159 

18-3 

3,sn 

2,242 

26.020 

2,613 

33,(516 

53,820 

67,231 

26,779 

146,830 

1S84 

789 

1,870 

2,159 

35,725 

83,873 

42,704 

162,802 

188 

i,389 

(5,089 

10,324 

14,614 

38,416 

30,749 

33,991 

32,619 

97,362 

1886 

27,780 

••• 

27,780 

47,266 

30,611 

1,525 

79,402 

1887 


6*802 

16,924 

57,441 

81 167 

36,080 

06,309 

39,489 

141,884 

1888 


• •a 

... 


6,015 

45,5(54 

7,330 

3,811 

58,959 

1889 


*8*88(5 

12,521 

54,758 

76,165 

101,478 

i 14,770 

120,054 

1890 


(5,419 

14,402 

20,821 

21,458 

20,417 

381 

42,256 

189 L 


# # 

1,229 

••• 

1,229 

3,002 

,,, 


3,002 

1892 

£594 

30,790 

36,855 

76,912 

152,161 

77,166 

31,106 

667 

108,938 

1893 


11, 4 ’>5 

1,823 

4,863 

18,141 

39,293 

79,048 

4,192 

122,533 

l>9t 


6,104 

25 487 

33,293 

61,881 

29,843 

61,776 

91,619 

1895 


... 

27,730 

27,730 

57,411 

17,006 

• a« 

74,447 

1896 



3,782 

953 

4,735 

... 

8,598 

1,216 

9,814 

1897 

‘"608 

2,123 

9,706 

41,362 

53,789 

22,179 

... 

... 

22,179 

1898 

672 

• • • 

191 

30,552 

31,315 

12,061 

37,853 

16,471 

66,385 

1899 

• • a 


’"429 

21,056 

21,055 

2,968 

7,478 

... 

10,446 

1900 

i 48 

i 

0*071 

f 38,895 

1 

49,043 

11,782 

1 

143 

1 

11,925 



SELECTED EVIDENCE. 
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Statement thorn* g the surplus discharge* of the Palar River at PAlab Aniout in millions of cubic 

feet. 


Y«a*. 


Bomrn*WEiT kohboon. 


Nobth-xasy hoxboojt. 

June. 

July. 

August. 

September 

Total. 

October. 

November. 

December. 

Total. 

1 

2 

3 

4 

& 

0 

7* 

8 

9 

10 

1870 





• 










1880 







• «* 

... 

... 

... 


457 

267 

724 

1881 







... 

256 

022 

878 

9,7*7 

2,85!) 

• . . 

12.646 

188a 





• 



65 

... 

65 

... 

17,902 

21,657 

30,669 

1883 




• 

» 




... 

... 

8,861 

* 24,(512 

9,089 

37,612 

1884 





• 



... 

... 

... 

8,030 

7,846 

30,341 

41,217 

1885 




• 



... 

... 

... 

... 

... 

1,786 

754 

2,540 

1886 






698 

790 

1,991 

1,773 

5,252 

653 

1,938 

... 

2,580 

1887 








... 

iM 


824 

6,545 

10,50.0 

16,429 

1888 







... 

S4t 

320 

570 

721 

21,371 

131 

25,223 

1880 






89 

••• ! 

989 

1,724 

2,802 

27,430 


... 

27,430 

1880 





. 


4 

i i7 

517 

588 

115 

3,607 


3,722 

1801 



• 




... 

1 

1 • • • 



1,788 

■ . . 

... 

1,738 

1892 



• 




237 

1,207 

1,8 1 8 

2,702 

482 

. . . 

... 

482 

1898 



• 




••• 

... 

... 1 

... 


(5,056 

... 

6,056 

1894 



• 

• 

• 


... 

... 

... 

... 

... 

... 

... 


1896 



• 

• 

• 


... 

••• 

... 

... 

... 

... 

267 

257 

1896 




9 

• 


... 

... 

... 

... 

... 

... j 


,, . 

1897 



* 

• 


... 

... 

«.. 

3,482 

3,482 

6,052 

... 

• • • 

6,052 

1898 



• 

• 


... 

... 

••• 

94 

94 

... 

19,967 | 

11,533 

31,500 

1899 




• 


••• 

... 

••• 

... 

• •• 

• •• I 

... 

... 

• • 

1900 



• 

t 


••• 

••• 


... 

Ml 

Ml 

... 

M * 

••• 


Statement showing the surplus discharges of the Ponniar River at Tirukkoyilub Anicut in millions 

of cubic feet. 


YXAXf 

Bovtu-wxst ifOKHOOjr. 

Kobth-babt Moirgooir. 

June. 

July. 

Auguat. 

.September. 

Total. 

October. 

Novomber, 

December 

Total. 

1 

2 

3 

4 

5 

6 

7 

8 

0 

10 

1884 






145 

8 

651 

78 

882 

9,094 

16,519 

30,932 

56,545 

1886 









453 

453 

12,499 

1,657 

2,48 i 

1(5,040 

1886 






2,026 

1,829 

3,203 

5,018 

12,076 


6,798 

469 

7,617 

1887 






1,023 

529 

2.120 

1632 

o,2<>'4 

17,053 

19,152 


45 336 

1888 







... 

386 

1,979 

2,3(56 

3,68 l 

22,108 

6,594 

32.686 

1889 







66 1 

1,081 

7,801 

9,603 

11,633 

293 

212 

12,038 

1890 






268 

196 

1,694 

2,999 

5,147 

2,212 

6,701 

... 

8,913 

1891 










... 

8,5^4 

1,754 

216 

5,58 i 

1892 






"m 

2,006 

8,862 

611 

6,603 

999 

... 

9 • • 

999 

1893 






931 

1,882 

414 

... 

2,727 

2,478 

10,421 


13,299 

1894 







766 

3,526 

2,855 

7.147 

4,184 

4,668 

55 

9,107 

1895 






■Si 

■ 

407 

8,216 

8,779 

14,621 

8,453 

1,307 

21,381 

1896 







^■1 

(l . 

3,311 

3,330 

1,217 

| 1,872 

4,762 

7,851 

1897 






■u 

■ ■ 

3,026 

16,639 

19.703 



13 

17,079 

1898 






n 

m HI 

... 

214 

214 

4,685 

38,779 

13,382 

50,746 

1899 






■ 


• • • 

5,791 

6,791 

1,111 


• . • 

1,111 

1900 






■ 

1,323 

78 

8,385 | 

4,786 

2,119 

28 

... 

3,147 


Jfefe.—Fig ares not available for years prior to 1081. 


Colonel 













Colonel 
* W, Smart. 


136 INDIAN IRRIGATION COMMISSION: 

Statement showing the surplus diMarges of M*Vell&r Kiver at Shatutope Amcut in million* of 

cubic feet. 







BtmTn.w*BT mowsoow. 

NOBTH-iiABT MOIfSOOlT, 



Ykas. 

















•Tune, 

July. 

.. 

AllgUdt. 

September. 

Total. 

October. 

November 

December. 

Total. 



1 



2 

3 

4 

6 

6 

7 

8 

0 

10 

1879 


• 

t 


157 

10,783 

540 

3,021 

14,601 

2,752 

868 


3,620 

1880 


• V 

• 


• • • 

... 

2,573 

1,0315 

3,6,09 

8,697 

32,024 

13.807 

54,528 

I8H1 


• 





506 

2.221 

2.727 

2,461 

2.721 

1,073 

0,255 

1882 


• 



117 

338 

5,592 

2,868 

8,915 

1,258 

11,916 

2,149 

15,323 

1 883 


• 



# 

67 

2,323 

629 

3,014 

7,930 

16.211 

2,472 

26,613 

1881 


• • 



290 

... 

• •• 

45 

335 

7*6 

33,494 

33,866 

68,025 

IS 85 





H.U) 

181 

1()7 

2.258 

3,376 





18N0 





* 

# 

* 

# 






1887 





606 

293 

1,502 

7K> 

3,047 

1,216 

22.437 

13,974 

37,(527 

18^8 





481 

106 

1.577 

2, 075 

4,838 

4,329 

9,780 

9,403 

23,512 

U89 


• » 



... 

8,095 

' 1>9 

2,848 

12,232 

4,968 

M4 

788 

6,756 

1890 


• * 



799 

42 

1,553 

929 

3,328 

2,9.6 

8,969 


11,925 

1891 


• • 



109 

... 

... 

579 

688 

6,889 

2,464 

1,089 

10,442 

1892 

• 




... 

710 

2,329 

12 

3,051 

1,9(6 

• • • 

... 

1,006 

1893 

• 

• • 



786 

105 

, 961 

817 

2,762 

7,263 

29,268 

8,736 

45,262 

1894 

• 

• • 




... 

1,248 

851 

2,0ii9 

312 

2,976 

619 

8.937 

1895 


• • 



24:* 

... 

3,108 

14,82*5 

18,177 

26,819 

11.344 

14,789 

56,952 

1896 


• 



128 

6 

94 

6,718 

5,945 

3,035 

6,706 

11,616 

21,257 

1897 


• • 



20 

• •• 

! 163 

8,084 

8,2*57 

9,338 

1,206 

3 

10,647 

1898 


• • 



... 

42 

; 278 

510 

830 

4,113 

83.988 

976 

39,077 

1899 


• 



... 

58 

1 ... 

786 

844 

1,903 

185 

696. 

2,684 

1900 


• • 



251 

921 

1 

! 260 

3,077 

4,509 

948 

884 

1,447. 

3,279 


• Discharge not given lu the diagrams. 


The throe great rivers of this Frosidoncy aro the Godavari, 
Kistua, and Cauveiy. The surplus available for storage! in all 
those is vory great, especially, so in tho Godavari and Kistna. 

Godavari . — The possibility of extending irrigation in the 
delta proper, under tho Godavari aniout, is nut very great. 
It is said that another 100,000 acies may he eventually 
brought tinch r irrigation. It is in the upland taluks, which 
occasionally suffer from drought, that, part of the great 
surplus available may he utilised. Tno pumping schemes 
on a InrgoHCule have boon proposed to irrigate 160,000 acres 
on either side of tho river above the anient works. Other 
smaller pumping installations will probably also bo found 
possible higher up tho river. An investigation of the upper 
basins of the branches of the river will no doubt bring to light 
sites for storage reservoirs of which we at present know little 
or nothing. The aroa cultivated in the upland taluks was in 
1893-99 acres against acres arable. I am not in a 
position to say anything definite about tho Dumagudiem, 
Upper Godavari works, but trust that some use may be found 
for them and they need nut be abandoned. They cost 70 
lakhs. 

Kislna . — The surplus available for stoiage on tho Tonga- 
lhadia, a branch ot the KKtna, has been dealt with in a 
separate note f Deducting 1('0,00() millions cubic feet as the 
surplus that, may be utilised by storage on that liver, we have 
still an enormous surplus available in t lie Kistua below t lie 
junction of tho Tungabhndra. It is improbable that move 
than 80(1, UUO acies can be irrigated in the delta proper with- 
out storage. To mrreaso the area of inigafion in the delta 
beyond this tiguro and to give protective irrigation to the 
upland taluks, the construction of a large roservoir, most 
probably on the mam river, must be made tho subject of 
investigation. Mr. Reid lias been recently (coupied on a 
reconnaissance of the river above tho Bo /wad a anient and 
will submit a note amplify ing or correcting bis previous not© 
printed in Mi. Clerk’s repent — see page 6. In my opinion 
if a reservoir is found feasible, and I see no reason against it, 
tho stored water should be utilised in the upper taluks and 
not in the delta proper (save at the end of tho season ) to 
iriigate dry crop It would appear fruin a demi-official letter 
received from Mr. Reid that ho anticipates that tho area 
commanded will be nearly 1,000,000 acres m the taluks of 
Setterapalle, Guntur, Nurasaraopet, and possibly tho lower 
part of Vinukondn. The amount of silt carried by tho river 
it a great deal moro than in the caso of the Cauvery and the 
flood and total yeaily discharges are greater, but a reference 
to the statement of surplus discharge at the Bezwada aniout 
shows that the reservoir may be left practically empty till 
September and bo filled during that month and October of 
each year. If this is found feasible, the silt objection will be 


fully met. The quantity that should be stored will depend 
on tho cultivated area commanded and requiring irrigation ; 
the quantity may he from 40,000 to 60,000 millions cubic 
feet. The urea cultivated in the upland taluks amounts to 
acres, and the arable aiea to acres. 

Cauvery . — The utilisation of the Cauvory surplus has 
been dealt with in a separate note, seo pago 25 of Mr. 
Clerk’s report. 

Tho following is an exfraot from a fmther note on tho 
Cauvoiy-Bhavani discussion just placed befoul Govern- 
ment : — 

“4. The eventual decision to be nrrived at Is of great 
import and any wrong decision now will have far-reaching 
consequences. 

“6. The following is a summary of what is claimed for 
the two reseivoirs : — 

Bhavani reservoir . — Partial protection to the old 
irrigation ; some increase of double crop, and 90,600 acres 
new wot cultivation on the bolder of the delta, principally 
in Mannargudi taluk where protection agaiust drought is 
hardly required. 

Cauvery reservoir,-— Full protection to tho old iriiga- 
tion ; some increase of double crop, and 90,000 acres new 
wet cultivation on the border of the delta, principally in 
Mannargudi taluk where protection against drought is 
hardly required ; in addition 140,000 acres new wot culti- 
vation, piiiicipally in Fatukkottai taluk which badly needs 

J mitrotion against drought-. If, as has been suggested to 
dr# lligham and will be placed formally bofore the Com- 
mission, the capacity of the icseivoir is increased from 
30,000 to 4<>,000 millions cubic feet, an additional area may 
be iirigated m lower Salem and possibly in Coimbatore, 
both of which need protection against drought. 

“ G. The following is a summary of what may be accom- 
plished if reservoiis on the twa rivers are constructed and 
the irrigation under them confined to tho legitimate sphere 
of each : — 

Bhavani r eservo t>.— 100,000 acres in Coimbatore which 
badly needs protection from drought, 

Cauvery reservoir. — As before. 

‘*7. It seems to me that the eventual question for 
Government to decide is whether it is better (when the silt 
objection has been finally met and overcome) to build a reser- 
voir on the Bhavani whioh will aflord a minimum protection 
against drought to tho exclusion of the Cauvery, or whether 
the Cauvery resorvoir should be constructed to do all that 
the Bhavani reservoir can do and iu addition protect a large 
area of country from drought. 
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'* 8 . If tho latter scheme is adopted, thero is the additional 
advantage that the bbavani will still bo available to per- 
form its legitimate function of tho protection to the district 
through which it flows. 

** 9. It may be said that if both may be ultimately con* 
stuoted, there is no reason why the tihavani should not be 
at onco constructed for Taujoro and afterwaids transferred 
for use in Coimbatore when the Cauvery work has been 
made. IJn fortunately it is probable that a reservoir for 
Coimbatore should bo higher up the valley to bring tho 
water on to the Coimbatore plain. In any case t-uoh a 
large reservoir would not be required.'* 

Minor * rivers . 

The rivers of the socond order arc the Penney Talar, 
Fonniar, and Vellar. 'Without storage, on account of their 
capricious nature, there is no possibility of any great in- 
crease of irrigation by' direct supply. 

I’entter .— As stated in my note on the Tungabbadra, 
the possibilities of irrigation in Nelloro, Anantapur, and 
Cudaap&h will bo very greatly improved by bunging in 
Tungubhadra water in adequate quantity. The basin of 
this river and its tributaries must be fully investigated for 
cnifable sites for reservoirs. In Nelloietho area of new 
irrigation that may be commanded on both sides of tho 
liver, if the anient (or reservoir) is located at Somusiln, will 
bo nearly 200,000 aores. If it is found feasible to place the 


anient higher up the river and (o tako a channel on the 
south side through a gap in the hills running north and 
south, the aioA commanded will be considerably increased. 

Palar. — The iriigation under this river is most un- 
certain and is notin a satisfactory state. Tho large in- 
crease in the number of supplemental wells proves this. 
Sir Aithur Cotton proposed that Tungubhadra water, by 
storage m one of the brands s, should be hi ought through 
Mysoie territory into the basin of tho Talar ; whether this 
proposal is feasible and, if feasible, what the oust would be, 
is unknown. 

Ponniar.— Some recent investigation would lead to the 
belief that a storage leservoir may be built above tho Tiiulc- 
koyilur anicut for irrigation in the Tiruvuimamalai taluk 
of South Arcot. Its capacity may possibly be ffom 6,000 
to 10,000 millions cubic root ; in order, however, not to in- 
terfere with irrigation rights under the channels taken off 
the liver below the anicut a second and lower anicut will be 
found necessary. 

Vellar. — Yory little 1 b known of the upper bnBin oE 
this river, especially where it passes through tho Triuhino- 
poly taluk. Tho recent improvement of the lower anicut 
oil the Colevoon gives tho power of greatly inci casing the 
supply of the river at tho Shatiutopo anicut by lilling and 
passing water through the Veeranam tank. This faot will 
have to bo considciod when investigation is taken up. 


QuicS'iioN 4 . — Statement showing the Irrigation capacity in each district of minor works for which 
Capital and Ilf venue Accounts are kept) liability of these ivories to Jail in seasons of drought ) average 
gross revenue and cost of maintenance per acre irrigated . 


Systems 

District*. 

Iirigatlrg 

capacity. 

Laugkrt area 

1 11HIO A TKD. 

Si a sunk of 

DROUGHT 

AVHIAGR BOR THK BAIT 
TfcN YMR9. 

Year. 

AercH, 

Year, 

Acres, 

0 l'n 88 

revcuuo 

por 

aero 

irngatod. 

Workinf 

expormns 

per 

ners 

irrigated. 






• 




lls. 

Gan jam minor rivers . 


Gan jam . 

61,500 

1900-01 

59,921 

1896-97 

53,234 

2 21 

036 

Munhoru project 


Kistna • 

10,680 

1898-99 

2,623 

1899-0 J 

878 

4-00 

2*42 

Dondapad tank . 


Do. 

1,(580 

19D0-01 

126 

... 

• « • 

3*58 

4*37 

Cum bum tank . « 


Kurnuol . 

6,000 

lRus-ua 

5,688 

1899-00 

4,240 

6 60 

0(32 

Sagileru project . 

. 

Cuddapah . * 

26,576 

1898-99 

4,290 

1899-00 

3.686 

306 

1*04 

Talar anicut • • 

a 

North Arcot and 

46,200 

1898-99 

71,882 

1900-01 

64,231 

307 

1*00 



Chingleput. 








Poinoy do. . 

• 

North Arcot 

20,201 

1898-99 

22,161 

1900-01 

12,286 

404 

091 

Cheyar do. 

• 

Do. 

16,771 

1898-99 

21,279 

1891-92 

16,087 

419 

126 

Tbadapalli channel . 


Coimbatore • 

18,738 

1896-97 

11,623 

1895-96 

13,936 

7 , 49 

0-59 

Arkenkotf a do. 


Do. 

4,118 

1900-01 

4,233 

1894-95 

3 999 

6-89 

0 87 

Knlingaroven do. 


Do. 

9.026 

1900-01 

11,400 

1895-96 

11,181 

n-08 

0 88 

Chembranjlmkam tank 


Chingleput 

18.011 

1898-99 

12,541 

1891-92 

6,254 

3 61 

0 61 

Madras water-supply • 

• 

Do. 

7,4«7 

1898-99 

7,197 

1891-92 

6,441 

5*25 

163 

Vallur anicut • » 

a 

I)o. 

6,182 

1898-99 

4,467 

1891-92 

3,392 

1-98 

0 26 

Felamlorai anient 

• 

Soutli Arcot 

6,045 

1899-00 

9,854 

1891-92 

7.626 

372 

1-77 

Vriddhachalam anicut . 


Do. 

4,491 

1898-99 

. 0,592 

1891-92 

5,724 

3*91 

1*18 

Mehamattur do. • 


I)o. 

2,724 

1897-98 

3,910 

1891-92 

2,598 

4-23 

2*39 

Shatiatopo do. • 


Do. 

25,061 

1897-98 

28,982 

1900-01 

26,330 

4*35 

0*67 

Tirukkoyilur do. . 

• 

Do. 

27,087 

1893-94 

23,182 

1899-00 

i 21,207 

4*60 

0*81 

Lower Colevoon do. • 

• 

< Do. . ) 

t Tanjoro . > 

72,911 

1897-98 

107,282 

1899-00 

; 94,215 

4*09 

0*40 

Marudur do. . 

t 

i 

Tinnevelly 

17,920 

1900-01 

17,236 

1892-93 

i 

| 14,829 

10*84 

102 


Ko/#.— Figures under irrigating capacity taken from Adminibtration Report aro not worth muth. 


We have often so much difficulty in gotting funds for 
these minor projects that it would be advisable to construct 
some at least of them under loan funds. 

The following statement (a) gives the projects for new 
works under class II works at present contemplated. State- 
ment (b) sums up the possibilities of extension of irrigation 
in each district as known at preseut under questions 2, 8, 


and 4. It should not be taken as indicating tho limit, sa, 
no doubt, investigation will bring to light lurther possibi- 
lities. If Tungabbadra surplus is brought into the 
Pcnninr, irrigation of a large area of dry crop in tbs 
districts of Anantapur and Cuddapah will bocome possible. 
What this area may be must be ascertained by investigation ; 
the area that may be commanded is at prosont unknown. 


Colon 
!• MSmaft* 



Colonel 
A.W Smart. 


INDIAN ,^ IGAT|0N COMMISSION : 


(a) Lit of projects fur new v'tfyfa vn der Chss 11 Minor Work » and Navigation for which 
Capital and Jlcvcnv ^ ^ ccoun /j are " examined and under contemplation. 


o 


1 — 

— - — ( 

— . 



X* 

75 

r 

QU 

District. 

Kumo of woik. 

Probable 
amount of 
estimate. 

ProbaMo 

ayakat. 

Probable 
imircQBt) of 
revuuu«. 

Rvmabks* 



Projects examined . 

Its. 

Acres. 

Rs. 


l 

Kistns 

/ •* • 

Jangnmftlicswarapur.ini tank 

project. 

77.203 

800 

2.480 

Sanctioned in G. O., No. 1077- 
I., * dated 22nd Decombor 

J 

.M' 

1 





• 1900. A net rot urn of 3 21 
per cent, on the total direct 
and iiuliieob charges is anti- 









cipafed. 



lloddalavagu project 

... 

3,500 

... 

Estimates are said to be 






under preparation in the 
office of the Executive En- 
gineer, Kihtna Northern 








Division. It is estimated to 







givo a return of 194 per 
cent, on total capital outlay. 



Atroakur project 

88,100 

1,700 

6,800 

Estimate is under check m 




the office of the Chief En- 
gineer for Irrigation. 




2 

Nelloro . 

Ha ji put am project 

3,04,000 

2,900 

■ 9,18) 

Sanctioned in G. O., No. 375- 
1., dated 3rd May 1901. A 
teturn of 3 per cent, on the 
total outlay is anticipated. 



M aehavaram-Mopad reservoir 

5,20,000 

4,0 0 

17,400 

Estimate under scrutiny in 




the office of the Chief En- 







gincer for Irrigation. A 
return of 2J per cent, on the 

• 






total capital outlay is anti* 
cipated. 



Pon nalur tank project 

1,54,000 

1,000 

499 

Anticipated return is 2*27 per 





cent. Sanctioned in G. O., 
No. 609-1., dated 20th July 





Restoring Yorur tank . • 

48,400 

1.2.JG 

3,418 

19)0. 

Estimate under check in the 



office of the Chief Engineor 
for Iirigation. 





3 

Kurn ol 

Tliokapalli project 

0,82,000 

0,000 

21,800 

Estimate with Assistant Chief 
Engineer for irrigation, 
T.mk Restoration Scheme. 







A trench is being excavated 
at site of dam to aseoitain 







the nature ol the rock. 

4 

An an ta pur 

Hindupur pioject • 

2,00,000 

• 19 

... 

Estimate under propaiation. 



Projects partly investigated 







and not yet taken up. 





1 

Gnnjara 

Minor projects 


60,000 

... 


2 

Vlzagnpatam . 

1 Constructing an anicut across 

2,50,000 

c 

o' 

86,3c 0 

A return of 84 per cont. on 


Nagivallt river. 




the capital cost is antici- 







pated. 



Reservoir on a large stiea u 

• •• 

• •4 

... 

The S,ecinl Superintending 



winch passes Tuni in the 




Engineer states that there 



Godavari district but cl nuns 




are possibilities for the eon- 



the southern portion of the 




Hfi notion of reservoirs und 



Vi/agapafam district. 




that the project should bo 
investigated. 

3 

Godavari 

Irrigation in the Kekapalli taluk 
from the Saveri or it s tiihu- 


M,('00 

... 

The Superintending Engineer 





on special duty states that 



t »nes. 

1 



the project is worth inves- 
tigaiing. 



Project for utilizing the surplus 
of the Saveri and the Godavari. 
Pi eject for a reservoir on the 

... 

... 

... 

Ml • i • 



Yell cm. 

Mahadovupnram tank in Plir,« 


2,<X 0 

0,000 

The Special Superintending 



diaohalam taluk. 




Engineer states that an es- 
timate h under preparation. 

4 

Kibtna . 

Gundlakamma reservoir project 

13,70,000 

20,030 

1,22,500 

A return of 6$ per cent, is 



(rough estimate). 

anticipated. Preliminary 

estimates made. Channels 










havo to he realigned. Es- 
timates for dam have to be 







recast and details worked 
out. 



Pbrugabanda tank project 

05,200 

1,500 


A return of 4*5 per cent, is 





expected on the estimated 







expenditure. 



S*r U1 No. 


SfiLECtfiD EVIDENCE. 


(a) List of projects for new works under “Class II Minor Works and Navigation for which Cajntal Colons l 

and Revenue Accounts are kept 9 * examined and under contemplation — contd. AAV Smart. 


Nelloro , 


Q CJuddapab 


7 Kurnool 
$ Bella 17 


9 Anantapur 


10 Chingleput 


11 South Aicot 


Name of work. 


Projects partly investigated 
and not yet taken up— contd. 

Melavagu project . • 

Boservoir near Mailavernm • 
Mopad reservoir • • 

Supply channel to Kavali tank . 
Gaudipalem project 


Makerru 


Reservoir* on the Kandaleru . 

Reservoir on the Karelia Vegu 
near Cherlopalli. 

Supply channel to Anama- 
aumudiam and Anantasnga- 
ram tanka. 

Reservoir on the Kolleru 

Ivondapi tank 

Pongalnr Jnnakavaram project 

Pamigodu pioject . 

Veraula t ink 


Yeinpalli tank • . 

Kanchalamma tank 
itodn project 
Dor i gall u project • 

Hindri project • • • 

Kohiv tank .... 
Gnndabommanahalll project • 
Jycnhnlli project '. 

Proposed site for a tank on the 
Oliinna Hagai i at Hagari 
Boinmanahalli. 

Proposed site for a tank on a 
stream near Hadagalli. 

Roddain project • 

Restoring and improving the 
Yellanur tank with a pro- 
posed supply channel fioni 
the Ohitravati. 

Reservoir between Togarkunta 
and Banookota. 

A tank in 1 ‘eravali minor basin, 
Upper Penner river basin. 

Project for improving the sup- 
ply to Uttramcrur and Eda- 
nuicbi lank. 

Enlarging Madurantakam tank 

Toludur anicut project . 
Pakambadi anicut project . ' 

Gulroyen Hills resarvoir . . * 

Reservoir near Knllakurchi . 1 

Reservoir on Ponninr and se cond ' 
anicut below Tirukkoyilur. 

Krisbnagiri resorvoir . . j 


Probable 
emouut ot 
Qhtlmato. 

Prnbnhlo 

ayukat. 

Probable 
increase of 
rovenne. 

Rs. 

i 

Acre.. 

Rs. 

2 , 00,000 

2,500 

... 


6,500 

! 

5,92,000 

8,000 ! 

! 


5,000 


* 2 , 00,000 

6,000 



500 ! 


02,590 401 

1,38,000 800 

^122 

88,000 1 000 


73,300 
1 , 00 ,< 00 
5( >,000 


1,25,000 
1,75.0' 0 


6,00,000 

70,000 

8,08,320 


j Vuniar project . . . | ... | 6,300 

i To cut a supply channel to the ... 1 2,305 

Badatalab tank. I 

| Gudumalai reset voir • . 14 70,500 5.200 


It is stated to be a promising 
project. 

A promising project. 

A return of 3*76 per cent, is 
anticipated. 

* Preliminary estimate. The 
Special Superintending En- 
gineer states that the pro- 
ject is a good one. 

Tho Spcoial Superintending 
Engineer reports that this 
is an excellent and a very 
promising pioject. 


16,00,000 15,000 | 75,000 


Expected to pay a return of 
3$ per cent, on outlay. 
Sanctioned in G. O., No. 

1 761-1., dated 4th October 
1901. 


13 Coimbatore 


Amaravati reservoir 


. I 5,50,000 18,800 


Will yield an annual return 
of Rs. 24,000. 


• Require investigation. 


The return would be Rs. 5 per 
acre and would be legs than 
3 per cent. 


The return would bo 4 4 per 
cent, on the outlay. 

The return would be 3 9 per 
cent, on the capital outlay. 


T 2 



INDIAN IRRIGATION COMMISSION: 


Colonel ( a ) 1**t °f I'”;"** f or nev) works under <{ Class 7 / Minor Work* and Navigation for w hick Capi at 
A. W. Smart. an & Revenue Ace mats are kept” examined and under contempt a* ion — yonedd. 


Name of work. 


Pr >bublo 
amount of 
cstimato. 


n..i .1 1. Probable 

ujfunu*. revenue 


Coimbatore - 
contd . 


14 Trichinopoly 


16 Tinnevelly 


Projects partly investigated \ 
and not yet taken up— conoid. | 

Muthikulam piojcct . • 


13,00,000 


I Walayar projoct 
| Reservoirs on tiio Alivar and 
I Uppar. 

. i Reset voir acioss the Kulittalai 1 
| Katuvari. 

Supply channel from tho Agun- 
da Cauvery. 

Kaduvai piojcct . . 

Ladapuram pioj ct 
A channel from the Cauvery 
Poimoii project . . . 

. | Porandalar project . • 


Irrigation from Vi par 
I)o. fiom Nuinbiar 
Reforming Sivalaperi 
Parak t amapa nd ia n 1 auk* 


1,87,000 


:Thc project is, however, largely 
dependent on the decision 
‘ winch is to bo arrived at 
with regard to the Bhavani 
reservoir. If it ii* derided 
to utilize that merroir to 
supplement tho supply to 
Tanjoro, the Muthikulam 
Bcbomo should bo abandoned. 


Tho scheme is likely to return 
a revenuo that would cover 
the intercut on the capital 
outlay. 


(b) Statement showing the anticipated extension of Irrigation in each district . 


Name of project. 


Probable 
<*\tcn i m of 
irrigation. 


Total extension 
m each 
district. 


] Ganjam 


Vizagftpatam 


3 Godavari 


{ Rushikulya project 
Minor projects 


6 N cl lore 


( Anicut across Nagavalli river . . . | 

, <. Reservoir one large stieam draining tho southern! 
( portion of tho district. | 

Irrigation in the Rekapallo ini ok . 

Project for utilizing tho surplus of the Saver i 
and the God ivari. 

Project for a resorvoir on tho Yelleiu 
By pumping ...... 

In delta ....... 

t Mahadovapuram tank in Bhadrachalam taluk . 

r Jangnmaheswarapuram project . , 

Gtindlakamuiu reservoir project • 

Bhrugahanda tank project .... 
Boddalavagu project ..... 
Mtdlavngu projoct ..... 
j Atmakdru project ..... 

I Divi pumping piojoct ..... 

I (With reservoir) Kistna .... 
l)elta (by improvement of duty, etc ) 

Reservoir near Mailavor.irn (Pallikouda reser- 
voii). 

Hajipuiam project ..... 
Makerru piojcct. ..... 

Mop.ul ro.-orvoir project .... 
M.ichaveram-Mop.id resorvoir • . 

Supply channel to Kuvali t.«nk . . 

Ganuipalem tank project .... 
Auamasainudram tank .... 
Anantasngdiani tank • . 

Site on the Nevada Vagu near Chorlopalli 
Kondapai tank project . 

Poniialur „ ..... 

Reservoirs on the Ivandaleru , . *. 

Conner river canals system .... 

L Tungabhadra reservoir • • • . 


Acres. 

40.000 

50.000 

16.000 
Not known. 


J4,0()0 
Not known. 

Vo. 

160 000 
100,000 
2,000 

800 

20,0)0 

1.500 

3.500 
2,600 
1 , 1/0 

50,000 

400.000 

200.000 


2,900 

1,200 

8,000 

5,000 

5.000 
5.00 ) 

600 

Not known. 
Bo. 

4.500 

1.000 

7.500 
26.388 

210,000 


266,030 


679,170 


Sanctioned in 
0. <>., No. 
1077-1., dated 
22nd Decem- 
ber 1900. 


V ill depend on 
areas com- 
manded. 


813,188 
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(b) Statement aft owing the anticipated extension of irrigation in each district— contd. 


Naina of project. 


PrnhabU 
rxtom-ion of 
Irrigation. 


Colonel 

A.W.SmQft* 


Total 

ext mi*- ion for 
each district 


0 Cuddapah 


7 Kurnool 


8 Bellary 


Chapad project 
Ukkayapalli project 
Vemula tank 
Vempilli tank 
^ Kaneliiilamma tank • 

Itodn project 
Dorigalln project 
Maid kur project • 

^ Development under canal 

f Thokapalli project 
1 Hiudri project 
1 Velgodo project • 

V. Development under canal 


Acres. 
5,000 
COO 
4fU 
800 
422 
1,0 >0 
4.773 
C>0< 0 
*15,000 

0 , 00 ') 

7,500 

2,yix) 

*5,000 


9 Anantupur 


10 Chingloput 


11 North A rc.*t 


12 South A i cot 


I I. Schemes investigated and 2,073 | 

l estimated for. j 

Minor schemes 1 II. Schemes investigated but 1,174 
in three par^s. j not estimated for. j 

f III. Schemes under contom- ; 2,030 

\ plation. 

Proposed site for a tank on tho Cliinna Ifugari | Not kno.vn. 

at Ilagari Bommanahalli. | 

Pioposed site for a tank on a stream of some ; Do 
size near Kadugalli. | 

Tungabhadra reservoir . . * . 3*\OOP (riec)t 

H odd am project • . . . . . | 50 ) 

I lindupur project .... I Net known 

To construct an anient across the Pcnner at j Do 
Tliimmapnram village. i 

S Schoinorf investigated and ! 1,200 

at»ti mated for. j 

Schemes under investigation . I 0,150 

Do. contemplation ! (300 

Piojcct for improving the supply to Utratncrur j G.nOO 

and Edamuchi tanks. j 

Madurantakam tank .... I Not given. 


Extension of Toiney anicut system 
By iucroasod storage as detailed below 


Not given. 
Not- known 


13 I Salem 


14 Coimbatore 


15 Tan j ore . 


10 ( Trichinopoly 


17 Madura . 


18 Tinnevelly 


Toludur anicut piojoot 
A new reservoir at Kilsoruvai 
Pakarabadi anicut project 
j Kalur Kalinganeri tank 
Culroyeu Hills icservoir 
Reservoir near ivallakurichi 
By increased supply from 
Lower Coleroon anicut 
^ Storage on Upper Ponuiar 

f Krishnagiri reservoir . 

| Vaniar project • 

j Budatalab tank • 

j Gudamalai reservoir 

| Thimmapuram tank 

l Barur tank project • 

f Bhavimi reservoir 

I Amavavati reservoir . • 

, Muthukulam piojoct 
I Walayav project . . • 

{ Reservoirs on Aliyar and Uppar 


18,000 acres. 
Not kuo\vii. 
7,500 acres. 
Not given. 
Do. 

Do. 


( Cauvery i es< 
, < A possible c 
(. tanks iu & 


eseivoir scheme . . . . 

3 channel from tho Cauvery to supply 
South Tanjore. 


f Reservoir across the Kulittalai Xatuvari . 

I Supply ohanned from the Akhanda Cuuvory 

. d Kaduvai project 

I Ladapuram project .... 

L Ponueii project • . • • • 

f Porandalar project .... 

* (. Periyar project ..... 

Irrigation from Vaipnr . • • 

Do. Nambiar . 

.« Reforming Sivalaperi tank . • • 

Do. Parakrauiapandian tank • 

w Srivaikuntam anicut . . . • 


100,000 
18.800 
8,000 
Not known. 
Do. 

300,000 

50,000 


],0(1() 

:v oo 

Not given. 
Do. 
50,000 


20,000 

Not known. 
2,000 
200 
200 
0,744 


i Sanctioned in 
I (1. O., No. 

1 876* I., dated 

j 3rd May 1901. 


* If discharge 
through the 
Mi taken d a h 
cutting is 
laigcdy in* 

1 ci eased. 


t Abo 500,000 
aoivs dry 
protected. * 


Not known. 


j A 10,000 mil- 
lions reservoir 
' should give a 

i duty of 

1 100, COO acies. 
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Statement dtiwing the project# sanctioned under Vidus II Minor Works and Navigation for which Capital 
and Revenue Accounts arc kfpt hut not commenced for want of funds . 


Projects. 


• f an gamal 1 eswa rnpu ra m 
tank • . • 

Ponnalur tank • 

Ilajipurum tank 

New tank at Vemulu 


Districts. 


2 


! 

, - Kihlua 
! N (‘11 ore 
J)o. 

Cuddnpah 


Amount of 
estimate 
(direct and i 
indirect 
ckargot). 


Area toko 'Anticipated | 
irrigated. , return. 


Authority. 



(5. O., No. 1077-1., dated 2*2nd December 
1900. 

G. 0., No. 609-T., dated 20th July 1900. 
„ „ 375-1., dated 3rd May 1901 . 

In G. O., No. 453-1., dated 1 2th May 

1900, this work was sanctioned under 
C lass IV, other minor works, for which 
neither capital nor revenue nor indi- 
vidual accounts are kept, in charge of 
Public Works Department, but it was 
in G.O., No. 751-1., dated 4th October 

1901, re-sanctioned under Class II. 


Cli kstion 5. — Minor v'orl&for which neither Capital nor Revenue Accounts arc main l atned. 


Iddriot, 


( i An jam . 

Vizagapaiain 

(iodlLVttll . 

Kislna 

Nelloie 

(hidilapah 

Kurnool • 

Rellary 

AunntApur 

Uhmgleput 

Nor tli Arcot 
Smith Arcot 
Salem 
Coimbatore 
Tanjcre 
Triehinopoly 
Madura • 
Tinnovelly 


{ ft Ilf A\)l IV (</) 

| WOUKH Iff ( H VlUrl (IK 
I’l jl Ml’ \\ OltKB 
1 * I* r A K I M i, N T 


1 1 a . -n IV (ft) wokkb i w 

CllUtUK i>P Jtlk v PKVU 
IM'.paktmeki. 


iVERAGR TOR TUB LAHT 20 Tr ABB- 


Averngn Tank 
; Kestoration 
I Scheme 
1 expenditure 



Nmnbf r 

Auikut 

Number 

Aysknt. 

A rfft charged 

Ilovetmo 

Expenditure 

iTirirrcd 



<.f jvorUs. 

of tvoikn. 

irrigated 

derived. 

(ordinary). 




Acres. 


A cron. 

Acres. 

i 

Its. 

Rs 


31/5 

44.494 

2,482 

<10.754 

172.091 

2,30,564 ! 

40.375 



ok 

54,520 

1,273 

57,721! 

73,078 

1,77,020 1 

80,399 

14,003 


102 

45,203 

1,213 

51, lit t 

89,759 

l,3!t,715 

62,280 

10,899 


01 

10.870 

332 

27,290 

30,018 

1,00.759 , 

42,962 

18,228 


187 

74,579 

30 J, 

20,293 

122,098 

4,09,181 ' 

1,12,93 S 

38,588 


111 

50,009 

2,453 

103,581 

195,01 1 

0,70,300 

76,752 

«,292 


73 

20.572 

310 

! 31,4.73 

47,088 

1,59,140 ' 

21,109 

29,830 


1 im fj 

3(5,000 

51.243 

1 m i 

i 22,714 
84,340 

j 104,188 

1 0,21,404 | 

1,0 1.654 

12,902 


054 1 

235,808 

1,053 

, 124,828 

332,535 

[ 7,08,046 | 

1,11,783 

' 3,01,963 


250 

7 0,240 

2,392 

! 1 "0,342 

231,802 

8,17,565 i 

1,2 1,674 

04, 3 Si 


:mo 

103,380 

2,119 

1 is 1,198 

320,4)5 

1 11,18,307 I 

1,87,848 

31,482 


98 

29,835 

1,820 

i 80,984 

111,273 

! 3,91,379 

44,520 

. 40,815 


51 

59,231 

71 

I 12,347 

84,947 

; 4,40,058 l 

C2, 152 

! 53,176 


r>3 

23,0J4 

414 

! 38,9"S 

59,583 

j 1,37.091 1 

39,613 

:i5,G73 


72 

71,372 

914 

! 48,851 

136,101 

1 4,07,043 ; 

68,827 

I 


172 

40,391 

4,915 

| 83,243 

154,022 

4,99,811 ' 

6 1,704 

i 92,239 

. 

28 fc 

100,850 

l,Hl 1 

84,9 15 

1 17(5,809 

j 12,13,568 

1,31,608 

; 69,888 


Sec pages 119 — 129 of Mr. Clerk’s report lor note on 
Tank liust oration Scheme by Mr. Kharegat, ns aUo the 
latter’s answers to Public Works Department questions of 
the Commission. 

In my opinion a great deal too much money on those 
works has been spent under Tank Restoration Scheme. 1 
would rop.ur no bank under special funds, or alter or 
enlarge calinyuhths or weirs of an> tank which its past 
history shows does not breach under ordinary conditions. 
Onliimr\ bank repaint should bo dealt with under oidinary 
maintenance. Sluices, however, w it h supply channels and 
aments on rivers, where they exist, should he placed in 
thmongh order under the special funds. It is important 
that the supply to the tank and the dislrilmt mn under it 
should ho elheient. The mapping aud statistics are most 
valuable and should be lully completed. 

No satisfaetoiv system of maintenance after a work has 
been placed in thmongh oider undei this scheme has yet- 
been devised. Without, such it is a matter for sciious oon- 
ndeiation whether wo should go on spending large sums on 
earthwork of banks which, without, upkeep, deteriorate year 
by year and will again in five or six years require repairs. 
The subject is one of great importance and should he dealt 
with at an early date by the Revenue and Public Works 


Departments. It is possible that nothing can he done 
without legislation. 

In this connection I would invite the attention of the 
Commission to the unsatisfactory state of the establish- 
ment, both local and minor, complaints regarding which are 
frequent in the Revenue Department. In G. 0, No. 4110, 
Revenue, dated 18t.h October 1895, a scheme was formulated 
for establishment to work under the Revenue Department. 
This scheme was, howevor, rejected for various reasons ; it 
was in any ease inadequate. A schemo should now be 
dt-vised to meet the various interests concerned, both local 
and minor— Provincial. One lias been already put forward 
but bus not been made the subject of consideration and 
discussion. In my opinion it is a matter of first impor- 
tance and should be dealt with at an early date. 

I would also suggest to the Commission that, if so much 
stress is laid on the percentage of establishment charges on 
woik actually executed and establishment continues to bo 
starved, investigation becomes a matter of difficult}-, if not 
impossible. I would suggest that investigation bo charged 
against works (preliminary expenses) and a special budget 
allotment made for it. 

(JursTioN 0. — Information is not available on tbe sub- 
ject in the lirigatiou Office. 
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Question 7— 
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Districts. 









* * 

w •> 








e. 






.i 


.5 


< 

t- 

5 > 

g 

3 

► JO 

p -2 


Number. 

rS 
o ^ 

< * 

1 

r d 

£ 

£ a 

< *» 

o 

Cj 

it* 

§ 

r m 

cS 

f £ 5> 

0> -• Ci 
^ r C* J_> 

8 

I 

M 

z * 

0 -• 
m 

S 3 
» b 

^ 0 

? % 

1 

2 

3 

4 

5 

0 


8 

9 

10 

11 



Acres. 


Aero*. 



Acres. 

Acres. 


1 

Ganjam . 

681 

1,198 

176 

1,001 

60 

015 

1,505 

1,271 

84 

! 

Vizagapatam • 

... 

... 

1.782 

... 

... 

3,971 

2,115 

1 

... 

18 

2 

Godavari 

1,033 

1,149 

2,009 

5 

01 

! 1,912 

1.005 

• •• 


Kistna . 

3,220 

8,297 

3,281 

9.7s:i 

272 

4,07 

9,721 : 

8,937 

51 

i 52 

Nollore . 

l',090 

59,22 L 

13,853 

54,405 

938 

1,184 

1 55.855 

56.135 

230 

384 

Cuddupah 

37,2-2 

12^,273 

87,920 

131,413 ! 

10,190 

10,287 

134.SU 

100,204 

1,772 

3,634 

Anantapur 

12,032 

58,999 

13,790 

45,895 I 

1,9 15 

3,940 ! 

48,313 : 

50,880 

028 

1,030 

Bellary . 

8,072 

22,131 

7,965 

20,300 1 

640 

031 

19,188 

19,4 U I 

452 

! 317 

Kurnool 

r.,:t99 

37,171 

7.294 

2 1,245 1 

(5 S3 

681 

23,392 

23,251 1 

506 

9f)0 

Chingleput 

10,021 

19,h22 1 

12,738 

28,033 ' 

10,902 

12.781 

24,700 

28.431 ! 

4,013 

850 

North Arcot 

32,490 

01,130 i 

5 s , 304 

110,001 ! 

47,885 

51.928 

118.372 

129,553 | 

4,086, 

3.252 

South Arcot 

34,075 

02,900 : 

48.903 

79,960 

25,135 

: 22,290 

73,082 

77,1.0 1- ; 

1,001 

1 712 

Tunjoro . 


! 

21,891 

17,458 

. i 

29 

18,547 

21,522 ! 



Trichinopoly . 

23.048 

40,0,89 | 

25,352 

45,018 I 

3,048 1 

i 4,359 

1 41,987 

45,928 I 

L74 

: 172 

Madura . 

12 

101,041 ! 

27.S47 

77,111 ! 

3,511 ! 

8 , 470 ! 

79,003 ■ 

81,217 1 

688 

440 

Tinncvclly 

34,770 

1 08,577 i 

43,078 

73,298 1 

3,795 | 

5.8S9 ! 

78, 1 6 L I 

82,009 

| 1,029 

68 L 

Coimbatore 

04.ON4 

320,854 1 

74,123 

289,739 | 

2,309 i 

! 3.215 j 

293,083 , 

300,325 

19»93 

4,887 

Salem 

4,5,308 

43,550 , 

40.134 

05,125 1 

18,893 

| 20,880 j 

7o,246 | 

72,730 

018 

2,095 

Total . 

321,700 | 

1,031,210 1 

440,801 

1,081,790 

134,214 

j 1411,7112 ! 

1,090,521 

l.isn/j'jii 

1H.3C.1 

49,223 


Colonel 
A. W. Smart* 


Tim importance of the existing irrigation under welU 
may be seen by an examination of the above statement. 
Our information as to t-h<» yield of wells and of areas in 
which extension is possible is vaguo and unscientific. As I 
have already said, what we require is a hydrographic survey 
of each district ; with such a survey, worked on scientific 
lines, we shall obtain reliable information mid bo in a posi- 
tion to give advice to landowners desirous of investing 
money in well-sinking. Mr. Jones, the Hanitary Engineer 
to the Madras Government, has sent me the accompanying 
interesting note* on subsoil water. The other notes printed 
lire also ot interest in this connection, especially Mr. Moss’ 
valuable note on wells in Chingleput. 

Question 8. — Dm information on tho quantities of water 
required for different soils, for wet and dry ci op, is very 
meagre and should bo made the subject of investigation and 
experiment at model farms. It is the general opinion of 
executive officcis of tho Public Works ihqmitment that a 
great deal mmc water is used for rice than is necessary and 
that a smaller quantity would often give belter results. 
Supeis duration of the soil is a very common error; it is 
generally caused by uncertainty of supply. A ray at takes 
bis supply when lie Can get it, and for I ear that iatei on he 
may get no supply, Hoods his land with an excessive quan- 
tity am 1 tanks ii in his fields for future use. For tho irri- 
gation of dry crop much less water is of course required, 
but how much has not been determined with any degree of 
uoouracy. Dr. Votlcker in his report, page 75, shows that 
much loss water is used fionri wells than lrom canals, and 
that a watoritig from a canal is 2‘80 inches against 0 9 inch 
from a well. There is no evidence to show that tho latter 
is insufficient, and excellent crops aro raised under wells, 
In this Piesidcncy the duty for rice vaties from 60 acres to 
100 acres per ©usee ; tho latter would be generally the duty 
during a period when there is some rain. 

My experience of blaok-cotton is that it can be inigatod 
iu»t as well as any other soil, provided it is not supersa- 
turated, and tho drainage, both surface and subsoil, is 
attonded to. It would in most cases bo impossible to pro- 
vide for subsoil drainage by pipes, but tho same effect may 
be, perhaps not so efficiently, obtained by intermittent 
supply at long intervals of, say, ten days or a fortnight. 
The distributaries should bo run as much rh possible below 
general surface of ground, bo that percolation and rise of 
subsoil spring water may not bo excessive. Black-cotton 
is exceedingly retentive of moisture and a little 'water goes 
a long way*. 


Tanks in black-cotton aro, 1 consider, possible with 
depths of water not exceeding 20 to 2d feet ; but above this 
it would be im< essiry to put. ill erne walls or front levotmont 
walls with foundations taken below tin* black-cotton sod, 
the depth of which may vary from 2 to 9 feet or 12 ieet, 
It is said that the latter is rarely exceeded. In India I 
would always give Urn preference, on account of tin* mucking 
and shiink.ige of banks in hot weather, to a front retaining 
wall on t bo slope as shown in sketch. The caith behind 
would be put in in layers ot t! inches, watered and lammed. 
f J he core wall plus ordinary revetment in limit would be 
more costly than tlie single-built revetment. 

Question 9. —Drainage woiks aro still required in tin* 
thiee deltas, but mou* especially in Tan jure. The woiks 
must be undoi taken from oi dinary funds and not. on 
famine leln-f winch is, so far as our expi rienee o-» never 
requiied in the deltas. Efficient diainago is recogirzed a 
necessity and should always be made the subject ot investi- 
gation when any canal woiks on a large scale aie propost d. 
It may not immedi tfely lead to an men use of revenue, but 
will do so eventnallv. It certainly inert ases piodueoand 
raises the value of land, both of which will indirectly bung 
in rovenue. But is revenue the first consideration? 

Question II. — Tho sketch-maps* illnstratetho district 
progi amines of relief woiks. These, however, as shown by 
Mr. Clerk in the accompanying note* are iti a very iimutis- 
faeto. \ r condition. I would i ©commend tha 4 a Revenue and 
a Public* Woiks officer should be placed on special duty to 
jointly icviso the programmes and, in consultation with the 
local officers, to ascertain local wants in the way of village 
tanks and wells and other woiks. Works that may be 
ut ill ed for famine labour ar* 1 railways, canals, tanks (old 
and new), village and road-side drinking and washing tanks, 
Wells and roads. Theie is no qmstion that the breaking of 
road metal is the simplest and easiest of supei vision o£ all 
works suitable for the labour that is likely to cuno on to 
relief works ; but if funds aie available to complete a work 
when once begun, I would give the preference to an irriga- 
tion work. In spito of the difficulty of supervision I would, 
as much as possible, employ labour on village works which 
may af inwards be of permanent benefit to the community. 
For instance, much may be done to improve existing village 
tanks and to make new ones, but the estimates must bo 
made beforehand and located on the village maps so that 
they may he available immediately the necessity aijscs. 
The isuporvision ditliculty may he met by making the 
headman of the village responsible and such works after 


• Not printed. 
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C l it l ® Jan*1n*5 U ovor should be complotod from special funds 

A W c!!L»# granted by Government or local bodies. A village tank 
* * as in sKi-t'di might cost Ra. 60/ >00 and would give work 

to p cr'.onn for six months. 

It is generally considered that wells should not bo made 
by famine labour. It appears to me that there w ay be 
eases in which well work may bo thus undertaken, hut 
certainly no! without previous investigation and a full 
deb rmin.ition of completing Urn works afterwards. For 
instances in a senate milo of certain tracts it might bo 
advisable) to put down 00 wells at ail estimated cost of lip. 
600 each — total ordinary rest Us. 30 0<i0« The removal of 
stone after blasting would be within the powers of a faniino 
cool v. The wells would give work for three months to 
2 ,000 persons. 


APPENDIX 11 

Note on utilisation of Tungahhadra surplus. 

Jlitheito tho Tungubbadra project has been regarded as a 
project for ini gal ion in the Hollary district anil lias been 
generally condemn'd because — 

(ft) l’hn people do not want rice cultivation and will 
not utilise watei for tho purpose (instance* Dhar»ji tank 
and Kurnool-Uuddapah Canul). The dry crops which they 
prefer are chi-lam, mgi, cum bn, and cotton, and, under 
ordinary conditions of lainfal', excellent crops are raised. 

(/>) The engincei ing dillieultics are very great and the 
cost for ovei coming them will be enormous. It tho reservoir 
is located on the Ttingabh.ulra itself, there would be many 
villages and much land submerged belonging in great pait 
to the Nizam. I he bill for compensation would be vtuy 
great. These are serious objections and they may be ac- 
cepted as those generally held by all ofn coin whether of the 
Revenue or Public Woiks 1 >t pail men t. 

2. In bad joins, ImWevei, with a deficient rainfall, the 
rayats would take the water lors.mng nop*, as instanced by 
the case of the Kumool Canal, wheie, m INTO, over 1)0,000 
aer- s dry w<re iniguled. The channel taken from 
Valavapur would e.mimaml fiom 6(0,000 to (500,000 acres 
of hind under dry crop and a ies*vvoir of hO.OOO millions 
eu hie. feet would be sufficient to irrigate 1 00,01)0 acres 
of such land. The total area cultivated in Jlcllary in 1900 
was 2,150,917 anvs. To ^ave one-fourth of tliis area in 
a year like 1870 would he an incalculable benefit, to the 
district. 

3. '1 ho right wav, however, is to deal with tho surplus of 
the Tungahhadra us a whole and not piecemeal. If t hi^ is 
done, a feasible proteiiive and productive project is possible. 
f l lie engineering dllflculties are great, but they ate not 
insuperable. 

hooking at the statements of surplus discharges of tho 
Tungahhadra at the Sun kraal u anient and of the 1\ istna at 
Jle/.wuda, wo may say that J 00,000 millions cubic feet aio 
available foi storage from Juno to Oitoher and may he 
utilised in the districts of ilellary, Anantapur, Cuddnpah, 
Nellore, Ivistmi, and the Nizam’s territory. Of this suiplus 

30,000 millions cubic feet may he reserved for use in tho 
Nizam's dominions. In the absence of many essential 
levels and of df tailed investigation, it is impossible to more 
than indicate generally and superficially the possibilities 
of tho rase. Of these districts, the only olio in which 
there is any doubt with reg.it d to iirigation is Bulimy; in 
otdiuury years it may ho assumed that the water will not 
be used nave to u, small extent. On the analogy of the 
Kiirnoo) Canal we may take 30, 000 acres as likely to ho 
the maximum of rice cultivation in Ilellary; in yeais of de- 
ficient rainfall £00,000 a< res dry crop may be irrigated. 

4. There are thieo wajs in which the general project may 
ho worked out : — 

(o) A large storage work on the Tungahhadra at Vnlla- 
vapur, which is tho best situ yet. found on that river. If 
this is condemned for adequate reasons, then storage must 
be on one or nunc of the branches. It will be seen from 
the suiplus statement that a reservoir of 30,000 millions 
cubic feet on the m .in river will give at least 50,000 to 
00,01)0 millions cubic feet and will be a much more power- 
ful woik than any combination of storage works on tho 
brumbes. Tho channel would bo taken preferably on 
Gordons high level above Bellary to the Ilaggrij it would 
cross that river (on which there should also be a reservoir, 
if possible) and then branch into two— one buineh passing 
down the right bank of the Ilaggri towards Adoni and tho 
Other across the water-shed into the Pennair. The discluugo 
of tho main channel at the bead may bo taken provisionally 
at 0,0oo eusecs, or nun have t,o he increased because of tho 
urge inevitable loss by absorption. 

K t>) The uppei part or Bulimy part may be dealt with 
jeparutoly and the Kumool Canal improved so as to take at 


least 2,500 cusecs, This is a very poor substitute and is 
only mentioned as n possible combination. The discharge 
of the canal should he increased quite independently of 
these proposals. 

(e) A reservoir at Vallavapur as in the firet ease and a 
high dam at Kagutur below Sunkosala or below at 
junction of K istna and Tungahhadra, with out and 
possibly tunnel into the Kondair, an atlluent of the Pen- 
nair. In this case the upper channel for Bellaiy may be 
designed to take 3,OoO cusecs and the Nagatur channel 
also 3,000 on sees. 

5 In Nelh.re iirigation will be taken up eagerly and 
will only be limited by tin* area commanded. In the absence 
aj-ain of levels and of detailed investigation it is impossible 
to flu v what, area is likely to bo irrigated. Storage will be 
required whether on the main Pennair or in the district 
itself. A 2o,M)0 millions cubic feet reservoir on the 
I'ennair will he tilled with Tungahhadra water and with tho 
ordinary supply of the I’ennair would he suffieient filling 
1J times f m* 150,000 acies of rice cultivation; with good 
distribution the duty should rise to 200,000 acres of rice. 
(In the case of the Periyar, a sforngo of 7,000 millions 
cubic fecit is expected to iriigate 100,030 acres.) 

t». The importance <»f passing an adequate supply of 
watoi from the Tungabh.idra into the I’ennair cannot ho 
exaggerated. If will not only bring a large tract in South 
Nellore under iirigation, but will steady the supply to the 
Sangam and Nol We channels and perhaps, most import inf, 
of all, it will loloaso the upper watum of the Pennair and 
branches for utilisation in Ammtapurand Cuddapah. There 
need be no fear then that reservoirs oranients on the blan- 
ches of the iVuumir will infringe lower irrigation rights. 

7. With regaid to the Bollary part of tho project, it 
may he for tho present assumed that in five out of six 
v oirs the water, save for 30,000 acres of rice, will not be uti- 
lised. Can it be utilised elsewhere? Undoubtedly it. 
could either on the Ivistna or Nellore for second orop. 
At tho end of the. irrigation season, when it would bo certainly 
known that Bellary did not require the water, the icservoir 
could he emptied at the rate of 4, OoO cusecs, of which 

2,000 cusecs may be assumed will arrive at B« zwada. A 
portion could no doubt bo utilised advantageously by the 
channels taking (iff the Tungabhadia above, including the 
Kumool Canal. The 2,000 ousecs arriving at Bc/.wada 
would, in the three mouths at the end of the season, be 
Hullieieiit for 200, Oof) a-res of second crop and would v ield 
a l even in* of Ks. 0,00, not). (As suggested by JVIr Lacey, 
in his answers to the Public Works Department questions, 
it would be well to give water m the Ivistna for dry 
ei op only and not for lice.) On the 500,000 acres dry 
which inuv ho liriguted in Bellary in a had jear, a charge 
of Its 2 mi acre may be impose'). (In the ease of the 
Kurnool ('anal the charge for irrigating dry crop is Re. 1 
per acre, but is certainly too low a late for saving crop 
already on the giound ) A tax of 4 annas an aero as in- 
surance would bo certainly justified for years when water 
is refused. It. js suggest ed that tliis t»x should give the 
right to one watering at seed time. It is often tho case that 
deficiency of ram at tho beginning of Hie season delays 
sowing most prejudicially to agricultural operations. To 
give water for sowing should ad as a great encouragement 
to the regular use of water throughout the Reason and the 
gradual extension of the pi act ice oJ irrigation. On this point 
Air. Wedderhurn in 1803 (s'e his report pi inter] with 
(j. O., No. 2773, dated 2 Oh September 1&03) said with 
“ a prospect of water agricultural operations might com- 
“ niciico at an eailier date than they now do, because 
“the first ploughing depends at present on rain falling in 
u June and .July and it often tails. ** 

S. Judging from the figures given by Mr. Clerk ami 
from pievious partial investigations, the capital cost of all 
the works required for storing and utilising the Tcinga- 
bhadra surplus, including minor riservoirs on tho blanches 
of the Pennair for use in the district* of Anantapur and 
Cuddapah, may bo taken at 3 millions Stirling. 

On the Tevenuc side we have — 


200.000 acres K istna second crop at R*. 3 (or say Ita. 

150,000 in Kistna and 50,000 in Nellore) ... 6,0 ),0C0 

30.000 acres (rice) in Eolhirj at Ks. 4 ... ... 1,20,000 

600.000 acres Bellury insurauce at annas 4 ... 1,25,000 

In Cuddapah— 

30,0u0 acres at Ks. 4 ,.. ... ... 1,20,000 


In Anantapur — 

30.000 acres at Ks. 4 ... 1,20,000 

In Nellore*— 

150, (MX) actvi at 1U 1 ... 6,00,000 


16,85,000 


* It mow can bo commanded, mere will be irriguted. 
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Lobs in Tvistnn in 1> Ad year, sav, 400,000. 

(It will bo noticed from tho surplus dwcharges 
that uater mav be stored in October, ho that after 
supplying llellury in a bud v ear up to October 
there should be sumo water left for Ivistna, so 
that loss of second crop water in Kistna would only 
be partial.) 

Gain in bad uvnr in Bellary 500,000 acres at 
Rs. If, 

Its. 8,75,000. This would give yearly (say) 75,000 


Total revenue ... 17,00,000 

Deduct for maintenance ... 3,0>,Q()0 


Net levcime ... 11,00,000 
or a little over 3 por cent, on capital cost. 

The revenue in Nollore will be greater than shown. 
Thero will be some second crop cultivation, and as Kid 
before a much larger aiei may be irrigated if comm aided. 
It may be said then under the best conditions that the 
project will pay fioin 3 to per cent. Dut. should it fail 
to do so and if the percentage were reduced to 2 or oven 


less, would not tho project evon then bo justified? Colo- 
nel H.ishd in 13S3 speaking of tho Ivum ool Canal (seo 
G. 0., No. ISM., dated 2Sth February 1833) says “in 
one respoot it (tho canal) is of grater v.due than can 
readily he estimated ; that is, as a famine protective woik. 
In the late famine (of 187t5 -77) the canal irrigated 1*0,373 
acres, which without water would have been barren waste, 
nml this when its use w»s mt known and appreei ited. 
In future times of scarcity it is certain that tin* people 
will avail themselves largely of the canal. It runs through 
districts which ai o some of those most liable to famine 
in this part of India and commands a very large ttaot 
of country, and when in the unprotected pints of these 
districts people are dying of starvation by hundreds and 
thousands who can put a money value on the produce of 
500 square miles well waterel This is nn aspect of tlm 
case which it behoves Indian statesmen to consider and 
it remains for them to sav whether the general ideas 
of Sir Arthur Cotton, modified hy our expendin', should 
not, as regards tlii*> part of the Presidency, be carried to 
completion. What is now. however, required is a full 
do t.i i 1 oil invest igat ion . 


Colontl 
A. IF. 
Smart, 


1. Q. [The President,)— You .are Acting Chief Engineer 
for Irrigation in this I’rosideney P — Yes. 

2. Q. Yon have had a number of years’ service in 
Madias P — I havo served tho whole of mv service in Madras. 

3. Q. You have had famine experience here too? —I 1 avo 
only bad experience in one of the minor famines. 

I. Q. You were not in the great famine of 1870-77 P-* 
Only on the f lingo of it. 

5. Q* Our duty as an Irrigation Commission is first to 
consider those works which aie essential or highly desirable 
for protection against famine; in treating tlieso works 
we are not tied by any financial rules that they must pay 
aeeitttin poicentago, but si long as a ease is shown that 
tho conutiy is in need of protection and that water can 
be given at a price which will not beabsolutely unreasonable 
to the tax-payor, it is our duty to recommend it. Beyond 
that it, is i,ur duty to investigate any irrigation works that 
may add to the food-supply of the country, although they 
may not mean protection against (amine; these last, I 
think, we must consider upon moio financial grounds; there 
al«o comes in the question of famine relief works. If it is 
desirable to protect a di^tiiet against famine, the works 
should be earned out ut once ; if not, it may be reserved as a 
famine relief work. From your experience \vli.»t should you 
say are the main woiks that are nece^ary for famine pro- 
tection f — The Tungabhadra and ICistna projects. 

(i. Q. Without going into detail, wha* would bo embraced 
in the Tungabhadra project ? — My note lias shown that it 
would serve Pellarv, Ciuhiapah, Anantapur, and Nollore 
which are the four distiicls that aio constantly Buffering 
fioin drought ; in older to protect them it would be necessary 
to irrigate dry crops. By developing the Tungabhadra 
scheme the upper channel would command about 1,400 
square miles of land ; if water is taken into the Fenner, it 
would at once release the upper waters for use in Anantapur 
and Cuddapah ; from there it would pass into Nelloie where 
the people would gladly tako it. 

7. Q. As far as your knowledge goes there is no absolute 
engineering obstacle P — There are only difficulties in connec- 
tion with the lino of channels ; Imt if a larger view were 
taken of the question, 1 don't think this line of channels 
would be looked upon a> an insuperable difficulty. 

8. Q. I understand this was a project that was practically 
sketched out by Sir Arthur Cotton P — Yes, it is carry ing 
out his ideas. 

9. Q- You havo had u certain amount of survey done as 
regards sfoiago of water in the Upper Tungabhadra? — Yes, 
for the Valvapur site ; the surveys of tho upper sites havo 
been lost. 

10. Q. Does that include tho Mysore Bites?— Yes, wo 
know about them generally ; they were probably sent, to the 
Company’s Board in England and have disappeared there. 

II. Q. They may have gone to the India Office ?— The 
surveys would not be worth much now. 

12. Q. (Mr. Dig ham-) —Arc they surveys of the sites ? — 
The whole ol the 8urvo>s of the upper sites. 

13. Q,. (The President.)— A part of the projeot is, I 
understand, the remodelling of tho Kumool-Cuddapah 
Canal P — That, I think, should he d«»no at once without 
waiting for the carrying ont of tho rest of the project ; if 
the distributaries are not complete, they will only be ablo to 


carry a fraction of the water into the Nollore district whioh 
would ho suffering at tho 8amo time. 

14. Q. In 1S7 i* Nollore suffered very much? -I think 
iwo-t birds of the crops were lost. 

15. Q. I think you have three estimates all complete in 
every respect for the extension of tho Kuttiool-Cmldapnh 
Canal; you have the Vdgolc P —Th it is still with the 
Superintending Engineer ; the project will havo to be 
remodelled altogether 

Hi. Q. How much water do these three projects dispose 
of P — Three hundred cubic feet per second. 

17- Q. If Go\ eminent appioval was given to the currying 
out of the necessary surveys of tin-* great nioject at once, 
could you, with tho staff you l ave, start the woik P— We 
should require two Executive Engineers at least ; thero 
would be great, difficulty in finding the necessary men. 

18. Q. You b.ive m t got. them here you mean P — They 
will have to give thorn and put in junior men in the 
divisions vacated. 

19. Q. Do you mean the Government, of Madias ?— Yes. 

20 Q They could he given P —1 suppose they must give 

thorn; tho investigations am more impnTuut than tho 
ordinal v wmk of divisions. 

21. Q. Could the work ho put in hand as quickly as 
possible P — Yes. it should he begun at once; we want the 
foundations to bo examined dug befoio the end of May. 

22. Q You might at once begin by securing specimensof 
the silts carried ? — For that you will have to wait till July 
or August’; the rivers are practically clear just now. 

23. ( i . I suppose yon havo already the discharge month hy 
month of the Tungabhadra ? — Yes, it is not very accurately 
gauged, but still it. is enough for our pmq uses 

24. Q. Once got into Ndlore have you the means of distri- 
buting water or does it require a fresh canal ? — On the 
south we require new dHtributuiies ; ou tho north side wo 
have distributaries ; thero aio *10,000 acres on that side that 
may be newly irrigated. If you put an anient higher up, 
you would get a larger area commanded, but I don’t know 
anything on that Point ; the Executive Engineer could give 
you information about it. 

2 3. ( 2 . Nollore,! understand, is a dist riel which is special ly 
in need of famine protection V — Yes. 

20. Q. That group, viz., Dellary, N el lore, and Cuddapah, 
includes tho worst country P— It suffered very much in 
187 G-77 ; carrying irrigation into Nelloie would he pafti- 
culaily productive. 

27. Q. If wo considered the thing as one piojcct, I don’( 
suppose for a moment it would be productive. It won’t 
pay 4 por cent, p— Not directly, but it will pay 4 per cent 
if you take tho indirect benefits into account. 

28. Q. Its productiveness is in its protection against 
famine P — Yes, it is certain to pay 2 per cent. 

29. Q. Can you say anything about the Khtna project P-~ ■ 
You had bettor wait till you go to L’ajahrnuudry ; Mr. Keid 
will explain all about it. It is proposed to put a dam across 
the Kistna. 

30. Q. To dam up the Kislna to form a reservoir? — Yes, 
to supply Guntur and North Nclloro. 

81. Q. 1 suppose in all these schemes wo have to deal with 
the Nizam P— On tire Tungabhadra wo have, not on the 
Kistna. 1 don’t think it will affect them at all* 


v 
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82. Q. Is ll»e THsina reservoir in English territory ? — It 
nmy be on the border. I think there will he no difficulty 
there, became there is no cultivated hind affocted. 

33. Q, Have you any works henides these two that you 
lmve called f.imino protective woiks?— There arc a gr^at 
many, but they are small pi ejects ; page ‘26 of Mr. Clerk’s 
ropoit deals with them ; I don’t know much about them. 

;U. Q. Are thero any other major works P— The Cauvery 
reservoir. 

85. Q. What about that ; do you class it in the same cate- 
gory as protective works P— That is productive ; the Bhavani 
is nl*»o pi od active. 

80. Q. That is to sav, you have no reasonable doubt that 
they will he financially profitable? — They are certain to pay 
6 to 6 per cent, anyhow. 

87. Q. IJow far have you got in the survey of tills P— The 
Cauvoiy is viitually surveyod ; a site for the dam has boon 
surveyed. 

38, Q. Have you got boiings P— Borings for all the pits 
except one ; thero is no question about there being rock on 
the site. 

89. Q. Have you full information about the discharge P— 
Sufficient information certainly. 

40 Q. You will go on with that ? — Yes, wo hopo to got a 
full investigation shortly. 

41. Q. How about the silt P— That is one of the questions 
that havo been laiscd. 

42. Q. Cun you say generally wlmt your ideas are about 
stoiing water on the Cauvery p— It was originally proposed to 
store 80,000 millions cubic* feet ; but considering what Air. 
Henson said about utilising the wator higher up, 1 propose to 
increao it to 40,<iOO to lrngato Salem and possibly Coimba- 
tore ; the bulk of the water would go down to be used in the 
delta for increasing iirigation in the south. 

43. Q. Have you got a satisfactory site for storing snob a 
large quantity ot water P— It is a very good one. 

41, Q. Would it be in Mysoic P~ It is in English territory. 
The Bhavani project hilhorto has been looked upon as a pro- 
ject for Tnnjore; m> proposal is to look upon it as a project 
for Coimbatore ami not tor Tanjoro at all ; then the question 
comes up as to where you should put the reservoir, higher up 
the valley or where it is just now ; 1 cannot give full infor- 
mal ion about that at present. 

45. Q. 1 low much water oouhl bo stored P — 10,()00 to 15,000 
millions cubic feet. 

46. Q. Is theio abundance of water in the Bhavani ?— 
That amount is absolutely certain ; it would work out to 
100, 0( 0 acres in Coimbatore. It is ratlior a difficult channel 
on the lower site ; on the upper site thero is a much easier 
channel, I think ; it requires investigation. 

47. Q. Bo you m your projects propose to grow a single 
crop on a laigur area, or would you havo a double crop on a 
smaller area P - 1 consider it is better to increase the area of 
irrigation than to try double cropping, especially on areas 
where you can get double crops by means id wells. 

48. Q. As affording better protection P -Y r os, you can get 
both new irrigation and double crops. 

49. Q. These, I understand, embrace the major works ; 
are there any others p — We know nothing about iho Goda- 
vari ; a gioat dischaigo from it is wasted into the sea ; as 
far as I know two pumping schemes have boon proposed. 

50. Q. That countiy is tolerably well protected ; theie 
never line been any famine in that vslley since the works 
were completed P— No ; the uplands suffered a little. 

61. Q. There may be good field for iirigation there P— 
No doubt there may be places for storage reservoirs on these 
rivciH. I should say there is probably sufficient work for 
investigation foi another 20 yeais. 

6*3. Q. You recommend a thorough hydrographic survey 
of the oountvy P— Yes ; that would include livcis, <fcc. 

68. Q- Have you worked out or formulate 1 what establish- 
ment should be set to work on that,?— No, 1 have not. 

64. Q. Is there any other point you would liko to lay bo- 
fore tho Commission ; any point on which you would like 
your hands to bo strengthened P— Theio is this quostion 
about the icpair of tanks. I think it is in a very unsatis- 
factory condition at present ; thero lias been a great deal of 
money spent in the repair of tanks which have then been 
practically left alone. 1 have referred to the matter in my 
note. Some scheme of maintenance should bo devised, 

55. Q. You me not satisfied with the tank restoration 
scheme P — 1 think it has co>t too much money especially as 
they don’t pay any attention to the maintenance afterwards. 


66. Q. Hoes that scheme come under you as Chief Engi- 
neer P— Yes. , 

57. Q. I suppose you feel that, you are bon nd to carry 

out tho scheme as laid down? — Yes, if you ^ could got a 
system of maintenance! thou there Is no objection to spead 
money on the tanks. ...... 

58. Q. What i« your idea about maintenance P—1 think 
it should be done by tho people themselves. 

52. Q. By statuto labour P— I don’t know whether by 
cess or how ; it would have to bo considered. 

60. Q, Can tho Public Works Depaitment undertake a 
larger number than they have P— T don t think so, unless 
you increase tho establishment, 

61. Q, You now look after those above 200 acres P— 
Theoretically. 

62. Q. Are these tanks above 200 aores generally in 
pretty good repair P— Yes, a number were breached in tho 
cyclone, but they did their work. 

63. Q. It is the smaller ones that have gone to the 
bad P— I deny that they havo gone to tho had, except in the 
matter of distribution ; tho distiibution is most faulty ; if 
yow put the distribution of supply in thorough order, you 
don’t want to do anything more. 

04. Q, Are tho sluices and masonry works generally in 
satisfactory order?— That is what they aro taking up. 

65. Q. Is thero any other matter "you would like to bring 
up before us P -My note, I suppose, will bo considered ; 1 
have nothing to add to it. 

66. Q. What about North and South Arcot ; Inndei- 
stand tho^e two districts depend chiefly on tanks which aro 
in connection with ghat-fed livers p— They are fed from 
rivers, but not from the Western Ghats. 

67. Q, So that the rivers themselves in a time like 1876 
were probably quite dry or nearly so P— They may fail paitly, 
but, not altogether. I don’t know about 1876. 

68. Q. Are many of tho tanks connected with these 
rivers?— Yes ; in North Arcot there aie large systems of 
tanks. 

69. Q. Aro the rivers then dammed up to form reser- 
voirs?— No; there are off-takes simply. These rivers in 
North and South Arcot are very uncertain. 

70. Q . It is my impression that these two districts 
suffered very heavily in 1876-77. Is North Arcot much 
better off now than it was twenty years agoP— They have 
got a gnat deal wore supplementary wells in ayakaU , and 
channels havo been extended to tanks. 

71. Q. And tanks also connected with rivois? — Yes. 
Pnlar irrigation is not in u satisfactory condition I consider. 

72- Q. What about extension on the PoriyarP— There is a 
large area of possiblo irrigation if wo could get extra storage ; 
twico the amount of water could bo used with the greatest 
advantage. 

78. Q. Would that storage be to the west of tho tunned or 
to the east?— It is proposed to put it below the tunnel; tho 
supply from another valley could be perhaps brought into the 
Periyar itself ; that requires investigation. Thore is no 
question whatever that all the water that can be given will 
be used. 

74. Q. The main object will be to extend cultivation to the 
right bank of the Vaigai P— No ; to the left bank lower 
down ; it would be preferable to go on extending it lower. 

75. Q. Is that zamindari P— No; I think thero are 3<K),OQ0 
to 400,000 acres near the sea thut could be commanded. 

76. Q. (Mr. Jliffham .)— In paragraph 1 of your note you 
quote Maj<n -General Cotton's romarks that it isunfoitun ite 
in tho South ot India that the word “irrigation” always 
implies lire cultivation and }ou go on to say “ it may be 
taken generally that the water requiiod for one acie of rico 
will irrigate 4 acres of dry crop. Tho wot rate is generally 
taken at R*. 4 per acre ; a tax of Ks. 1-4-0 to Us. 1-8*0 may 
be levied on an aero of dry crop irrigated, or, say, Its. 5 for 
4 aoros dry instead of Rs. 4 for 1 aero of ^ 00 .° Do you 
mean to say that that rato would be realized every year 
whetkor the crops were irrigated or not P— Yes, if they took 
to the practieo of irrigating dry crops as thoy do in Ananta- 
pur ana under wells. 

77. Q Though the dry crops in ordinary years get along 
without irrigation P —That is tho theory ; I doubt it. I think 
that they might increase tho produce by 60 per cent, if they 
irrigated under wells. In Anantapur I whs told that the 
outturn is now twice as great as in the neighbouring land 
whero they don’t irrigate ; where they have iirigation they 
cultivate well $ if they simply trust to rain they are careless. 
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78. Q. In your note on the Tungabbadra project you pro- 
pose to reserve 600.000 acres in the Bellary district for dry 
cultivation ; )ou have assumed that they will take no water 
in oidinary yeais, but in dry years they will take a large 
supply P — I have assumed that, because everybody says that 
that place cannot be irrigated. I don’t believe it. I have 
assumed that they will take watei only in lad years in order 
to show that the project is posrible. 

79. Q. If wator is supplied to Bellary, will there be a 
regular demand for the whole area for drv crops P— No ; I say 
there will be a considerable demand. Vou have two railways 
and there is a market for their produce ; the population is 
incieasing, and so things have changed very much. 

80. Q. Will the amount of wator yottfcou template passing 
to the Nell ore district then he available ; will it not bo 
absorbed in Bellary P — No ; I piopose to pass 6, ODD emeus ; 
3,000 cusocs is suilicient for Bellary and 3,000 will bo passed 
on. 

81. Q. Y ou have taken no credit for cultivation in Bollary 
except in famine years? — -No, because of the opposition to 
the idea that they would irrigate there at all. If I took 
credit for 30 ),000 a;rosof irrigation in that part, it would be 
ns a protoot ive and not a productive work. 

82. Q. I think you proposed an insurance rate of 4 annas 
an acie. I understand that they won’t take water except in 
a dry jenr P— That is for seed time. 

83. Q. Do you contemplate that they will take wator or 
not? — I have purposely left tli it out. My belief is that they 
will take water there. 

84. Q. ( l he President .) — Y ou are showing your easa as 
model ately as possible P — Only to show that it is possible as 
a protective work ; my idea is that it will bo a productive 
work eventually. 

85. Q. (Mr. Hi g ham.) —It appears to me that wherevor 
an irrigation woik is iuido in Madras the elTect is to bring 
all the land under a wet ralcP -Yes. 

86. Q. Do you propo>o not to bring it under a uniform 
wet rate, but to put on a water-rate avoiding to thi* crop 
cultivated?— It may be done in that way; it would have 
to he decided by the Revenue Department which way it 
should bo done. The question is, do you admit the possibility 
of in (gating dry crops. 

87. Q. That is the point I want to know ; it seems foreign 
to the whole Madras revenue s)stom ; wherever land is 
brought under irrigation it is put under wet rates? — Yes. 

88 Q. Thoic is no opposition on the part of the people ? — 
Thcio is no compulsion about it; they can take water if they 
like. 

89. Q. Once llioy have been assossed under tho wot 
lutes? — Onco they have used it. 

90. Q. Then they are hound to go on cultivating rice P — 
They don't do it on tho Kurnool Canal, 

91. Q. The Knmool Canal is the one exception ? — Yes. 

# 92. Q. Tho whole tendency is to foico people to cultivate 
rico P — Yes. 

93. Q. I understand you want to get out of that? — Yes. 

91. Q. What do you propose?— I should p it a very heavy 
rate on »ico ; and on pi ejects like tho Tungabbadra, l should 
put a lower rate on other crops in order to encourage thoir 
cultivation. 

95. Q. Would you do away with the system of permanently 
assessing land to wet cultivation ? — That is a difficult point ; 
1 should have to think about it. 

96 Q. Whoa a man once t< ok wator the land would not 
be permanently assessed as wot as in the Godavari and 
Kistna P — Theoretically not. 

97. Q. Would you propose to bar wet cultivation in 
Bellury? — I would put on a heavy late. 

98. Q. You would not have a consolidated system there P 
— Do you mean for dry cultivation ? 

99. Q. YesP — The people would refuse to take water 
altogether. In the way I have put it I have only allowed 
them to take water iu a bad year. 

100. Q. You must have anticipated a great drop in the 
revenue whenever thoro is a ) ear of good rainfall ?- Some 
drop at all events. 

101. Q. Why have you mentioned different soits of 
revenue m the tables attached to your report?— In order to 
suggest aline of inquiry for you; it is a imanoial question ; 

I want to suggest a line of inquiry as to whether the 
indirect returns are not much greater than people suppose. 

102. Q. You give the figures for Godavari, Nellore, and 
Ganjara ; why have you chosen these throo districts P— Be* 
cause these are the districts in which large works have been 
carried out in the last few years. 


103. Q. Tuese are districts in whioh there has been grout 
extension of works P — Yes, at least in two of them tk »y arc 
very great ; Gan jam is rcceut and Nellore is fairly recent. 

10t. Q. You have given us Godavari, because this is a 
district in which thoro hoi been a very extiaoidinary 
extension of cultivation P— Yes. 

105. Q. There has been no satisfactory extension in other 
districts?— I gave Ganjurn because of the Rushikulya 
project. 

106. Q. That is n small thing P— It will have a maiked 
effect in a few years* time. 

107. Q. What are we to compare those figures with P — It 
must be done by a financial officer and made the subject of a 
regular inquiry. 

108. Q (The President.) —They are very inteicating 
figures ?— Tho only thing is they are not complete. 

109. Q. (Mr. jf iff ham.)— In your note you anticipate a 
further development in tho Kistna delta system with a 
reservoir to supply 400,001) acres. That does not iuolude 
second-crop cultivation in the delta P— No. 

110. Q. Do you think it is possible to get 400,000 acro-s of 
new irrigation in the uplands of the Kistna district?— I 
have only put that figure down as approximate. We don*t 
know anything about the areas commanded. 

111. Q. Deferring to tho Kurnool-Cuddapah Canal you say 
“ it is advisablo that this canal and its distributaries should 
be fully developed at an early date. Eor this it will ho 
necessity to increase tho discharging capacity of the canal 
to, say, 2 500 cusecs passing 2,000 cusocs at tho Mitakondah 
cutting.” Why do you limit the increase to 2,000?— It 
uppoarb that the canal cannot take more than 1,600 cusecs ; 
if you tried to pass the original 3,000 cusocs that was 
estimated for, there are certain parts of the canal that won't 
stand it. 

112. Q. Why P— The banks won’t stand, and from Jibe 
aqueducts there is a large leakage. 

113. Q. In order to pass 3,000 would you run the water 
at a greater depth or .ire tho banks not strong enough P — 
You would have to run it at a depth of 8 feet where now it 
won’t stand more than 6 or 6j feet. 

114. Q. The banks ivme not made stiong onough P— No ; 
the walls and tho aqueducts were made badly; they used 
inferior mortar. 

115. Q. Would it bo impossible to make that good now P — 
I cannot sav. 1 should say you might limit at 7 feet 
safely. In 1884-85 wo never ran more than 6 feet. 

116. Q. Is there any possibility of inct easing the bod 
fall?— Yes, but not in the upper p.ut. The fall iu the 
upper reaches is fixed by tho liindri aqueduct. 

117. Q. The channel could not be widened P — Yes, but at 
veiy great expense. 

11H. Q, It is a question of getting down the original 
3,000; is that a matter of expense or is it a physical im- 
possibility P— I should say myself it is best not to do it. I 
think it is better to get the o\tia quantity on the other aide. 

I should limit it to 2,500 at the head and 2,000 at the 
cutting. 

119. Q. You think you could not get more than 2,000 
down at tho cutting P — No, that is my opinion; it is a 
matter for investigation. 

120. Q. At the head how much would there bop— 2,500. 

121. Q. Where is tho difference— 509 P— That would be 
lost ou the road. 

122. Q. Iu what way P — By absorption and percolation. 

123. Q. In referring to the Barur tank project, you say 
“ it would bo well to ascertain if dry crop could be irrigated 
undor this tank " P— Yes, that is to say, if there is any area 
commanded lower down. 

124. Q. Why has that not been ascertained P— I don *t know. 

125. Q. It does not appear to havo oceuirod to anybody to 
irrigate dry orops. There is some difficulty about this 
matter which I cannot understand ?— The reasons aro given 
in G.O., No. 264— 17-1., dated tho 7th January 1902 (read). 
I am quite convinced that the people will take water for dry 
crop i in Auautapur, Cuddapah, and Kurnool. 

126. Q. Then what do you propose to do to remove tho 
discouragement to iirigate dry crops P— Deduce the rat*. 

121. Q. Why should tho land be assessed to wet cultiva- 
tion at all ? — Tout is the normal system ; ihe system is at 
the bottom of the whole thing. 

128. Q. Supposing the wet assessment were taken off aud 
rates charged on tho crop, what would bo the objection to 
that? — That would havo to bo considered in the Re venae 
Department. 

U 2 
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129. Q. Havo you ever considered it from your point of 
view as a canal officer ? -My opinion U that I should take a 
certain area under each tank which must be irrigated for 
i?ce, the nica commandod by the low water-supply in the 
tank. 

IdO. Q. Wh\ P— llecauso it is more or less wot. 

1 d 1 . Q Would it not bo sufficient to charge a rice rate p — 
Yes, as Jong as you prevent constant inspections ; that is 
very objectionable. 

id2 Q,. The only inspection you want is to li&ve a record 
of the area cultivated ?— Yes. that might be done. 

3dd. Q. Is it not the case that, a large part cannot bo put 
under 'dr) ciops, because there are wet n ops sill round and 
tin* t oil too ih wet p Yes, I would have throe zones: wet, 
dry within wet* and dry beyond. I would call it wet up to 
a certain contour. I am only sneaking of districts like 
Anantapur, Cudtlapah, and Ivuinool. 

Idt. Q. How do you diffeicniiale P— ' There are districts 
th’it requite real protection ; the irrigated aie* is very 
small compared with the who'o area. 

135. Q. 1 suppose you still heve a eoit of desire to get as 
much wet cultivation as you can from a revenue point of 
view P—1 would not try to force irrigation of ary crops 
where protection is not required, because in thou* areas a 
far gi cater pioportion of the people eat rice. 

130. Q- 1 am not try in g,to force it. I ani speaking of not 
discouraging it. You say “Sir Arthur Cotton proposed that 
Tungiibhadra water hy storage in one of the branches should 
be brought tluough Mysore into the basin of the Palin’.” 
Supposing it was possible, would it not eut at the root of 
your proposal ? - No, there is a large surplus, 

137. Q. Do you mean that there is enough water in 
Mysore for both P— Y<s. 

13H. Q. 11m quoct'on of bringing Water into the Fuhu is 
for l’utuie consideration P —Yes, 

139. Q, It should not be dismissed ? — No; it would bring 
a large ana under cultivation, if you biought Tungabhadra 
water into the l\ilai basin. 

1*10. Q. What, is your idea as a Public Works officer in 
regaul to the maintenance of tanks ; how would you propose 
to maintain them P - 1 think they should be done by the 
villages. In Mysore you had some evidence to show that 
the villagers undertook to do tho earthwork whilst the 
Government did the masonry. 

Ml . Q. In Mysore they said they had the same difficult ies 
as they ha\e here and lequired legislation P — No doubt you 
must havo legislation. The kiuli-maramat system is dying 
out. My opinion is that it is due to tho Public Works and 
Revenue officers not acting together. 

M2 Q. How would you resuscitate it P — You would require 
to have an lirigfttion Act and probably a cess as well ; it 
nhould he put in the hands of the local people. I think tho 
villageis should be made to do the work of repairs ; it, should 
net he done by the establishment ; it is possible to have 
certain lengths of a band done by tho villagers. It only 
requires an Irrigation Act to enforce it At present the 
people do an enormous amount of kudi-muramut which is 
not recognised, hut they do it ; it ih only expanding tho sys- 
tem to a wry small degree ; they clear out their channels and 
they look after their sluices. 

MU. Q. You woukl not even put their hanks in order P — 
If the history of a tank shows that it is constantly broached, 
then it should be repaired ; if not, I should leave it alone. 

Ml- Q . Supposing it does not hold water up to its pro- 
per level ?- — If it is shown that its capacity is lolueed you 
in nst repair it. 

M5. Q. Who is responsible Tor saying whether a tank 
should bo lepuired or not P —If a tank is below the standard, 
wo proceed to make an estimate. 


l!f>. Q. You consider that tho rules want altering ; tho 
standard should be made more clastic?— Ye*. 

1 17. Q- Do you think more money is Wanted for tho 
Tank Rentmution ScWmo than they arc allotted?— I am 
ngnin«t the whole system until they havo a system of 
maintenance. 

Its. Q. There is great trouble owing to the defective 
slucics of (ho tanks ; you aro not against the system of 
putt-ng in new slucies p— No. 


1*19. Q. M ould it not be possible to provide them wit 
puipor blucies and waste weirs p— Yea. 

lot). Q. Would you put ill well 8 and repair the ham 
every u here or only in places where there have be( 
breaches r--n here there are proveil defects. 


151. Q. If you did tha*, would your present grant bo 
enough to put tho tanks into order in a reumablo time P — 
There is no reason why it should not bn increased. 

152. Q. You have estimates outstanding amounting to 
11 lakhs of iupee^P — Yes, investigation is three or Four 
years in advance of exe cution. 

153. Q. Could you ascertain whether that could bo re- 
duced if you threw out certain things that aro not urgent P — 
Yes, it lias to bo proved. 

151. Q. Still it is po.fdblc t i get some idea P— Yes, I can 
get vini the information. We would have to get the history 
of a series of tanks that have been taken up and see if they 
were breached or not ; it would* take some time. 

155. Q, How long will that take to inquire intoP— I 
should think about a month 

]5G. {The President.) — It would be very interesting to 
have that information. 

357. Q. {Mr. Tltflliam.) — What is tho matter you refer 
to in reply to question No. 5 P— That has to do with the 
question of the reorganization of the ordinary works 
establishment in the Revenue Department. After a con- 
siderable amount of discussion a schema which was formu- 
lated was rejected by tho He, venue Hoard, because the pay 
of certain men would be higher than tho pay of tho Tahsil- 
dars. They have no proper inspecting stalT. 

15H, Q. Where do they recruit tho men from P —They 
take the men who have passed the Engineering College 
sub-overseer test and also lower men who have only passed 
the maistry test. The whole thing is in a very unsatis- 
factory state 

159. Q. Then you refer further in the same page to the 
stress laid on the percentage of establishment charges. 
What do )ou refer to P— The Government of India are 
always harping of the percentage of establishment charges. 

3 GO. Q. Do they object to tho percentage on establish- 
ment ns being too high P— Yes; they liave objected and the 
question has been inquired into. 

161. Q. That is a question of Revenue establishment P— 
N.>; Public Works establishment. 

162. Q. 1 am aware of no objections P - They have been 
trying to i educe the percentages and have failed. The con- 
sequence is that whenever an cstimato is sent in for an 
investigation it is passed with groat difficulty. 

163. Q. If you have an estimate for an investigation the 
charge for the investigation and establishment goes against 
it P— It goes to swell percentage charges. 

161. Q. Supposing an estimate is sanctioned for an 
investigation of tho Tungabhadra schenn and )ou employ 
an establishment, how does that go P— Against general 
establishment ehaiges. 

165. Q. I think you havo raise 1 an objection that is rather 
an imaginary one P— It may be so. I know that any 
estimate that is sent in for establishment is scrutinized very 
carefully. They try to cut it down as much as possible. 

166. Q. (Mr. [Muir-M tieke nzie ,) — Who do P— This 

Government. 

167. Q. (MrJLujham .) — How would tho Cauvery estab- 
lishment ho charged P— it lias been charged to tho establish 
mont charges of the year. 

168. Q. You say in reply tojquestion No. 8 that black* 
cotton soil can Le irrigate! as well as any other soil : “ It 
would in most cases ho impossible to provide for subsoil 
drainage by pipes, hut the same effect may bo, perhaps not so 
efficiently, obtained by intermittent supply at long intervals 
of, say, ten days or a fortnight. 1 ' We have seen a great deal 
of black-soil cultivation in the Doocan and found there that 
it was considered necessary to irrigate it very copiously P — 
1 understand you were dealing with lift irrigation ; there 
they give small waterings frequently ; I contemplate giving 
one watering once a fortnight. 

169. Q. They say that spoils it P — I am not aware of that. 

170. Q. You ray in reply to question No. 11 “I would 
recommend that a Revenue and a Public Works officer 
should be placed on special duty to jointly revise the pro- 
giammes and, in consultation with the local officers, to ascer- 
tain local wants ’* Why cannot the famine relief pro- 
grammes in the district be jointly revised by a local district 
and Public Works officer? — You have to find out new works ; 
how is that possible. 
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171. Q. Surely tlic looal Revenue and Public Works 
officers can find them out ; then what U the go id of putting 
on speeiul officers P— They have too much to do. The Col- 
lector is iniraerred in office work and never goes out in coni' 
puny with the Exeeutivo Engineer. That is one of the 
wants of the system. 

172. Q.U you have a special Revenue and Public Works 
officer, \ 01 would want them for every di^ttict ?— 1 should 
any one district could bo done in three months ; 1 would t ik*» 
the famine-aH'octed district such nsCuddtipah and Anantapur 
first. 

173. Q. (Mr. Muir- Mackenzie.) — What is the character 
of the hydrogtaphio flurvev you propose r— To aseeitain the 
level at which subsoil water is found. 

17 1. Q. How would you aseeitain it ; by boring P —From 
existing veils and also by borings, 

175. Q. It should be done bv the the Geological Depart- 
ment P —Yes. I don't mean that they should i mined iut oly 
stop a well boring in order to w ut f >r the hydrographic 
survey. 

176. Q. You consider the condition of the famine pro- 
grammes altogether uiuatisfaet >ry P — Yes. 

177. Q. In most districts p— I should say prac'iealh in 
all. 

178. Q. Do you bcliove that the state of thing* is such 
that, if a famine suddenly supervene 1, tho programmes 
would be very much discarded P— Yo*, 1 .think thoy would 
begin with road* metal ling in preference to anything else. 

179. Q. Do \ on believe it would be possible to pi ep up 
such a programme as would concentrate work on irrigation 
works in the districts ? — Yes, I include village tanks and 
wells and things of that sort. 

180 Q,. Do you think famine labour could be employed on 
wells P— Yes, in particular eases. 

181. Q Would not the wells bo exceedingly neat' erud 
and difficult to supervise ? - The hoidmati of a village could 
supervise 60 well*. per hqunic mile. 

182. Q. Would you not. fear a good dtal of eating up of 
the money P — That y.»u expect in a iambic. 

183. Q. You don’t think there would be more of that 
th.au in any other system ? - No. 

184. Q. Would you anpiovo of the clearance of silt as a 
form of iamino relief p Foi v cry small work it would he 
useful, but in gcuoial it would not be a practicable scheme. 

185. Q . (Mr. Jiajaratna Mudalitir .)— You wore icfcrring 
to the minor iirigation (stablislnncnt under Collector*. Are 
not Sul •overseers, Overs* ers and Supervisors selected by t he 
Public Works Department and Chief Engineer P — No, 1 
don’t think so ; they woro not selected ; they took the best 
men they could get. 

180. y. Did not the jnoceedings of the Hoard contemplate 
such an anangement with regaid to the stall' P— J don’t 
know. 

187. Q. Tf that arrangement is carried out, do you think 
that thorn will be any difficulty in the election of competent 
officers P —There may bo very good men, but (hero is no 
inspecting officer. 

188. Q. llow many men over E*. 15') were proposed by 
the Chief Engineer for irrigation r— I don’t know. 

189. Q. It was only four fur the whole Presidency - 
I don’t know. The Hoard considered that it would lie 
impossible for these men to do any useful work. They said 
their pay was greater than the Tahsddai’s pay. 

190. Q. And the more important reason was that they 
would he practically useless having such a largo circle ; only 
four men tor the whole Pusidency P — No doubt they were 
right ; the scheme was an inadequate one. 

191. Q. Is not, the Executive Engineer consulted in all 
matters of an important naMire P— Yes, if thoy want esti- 
mates for any masonry works. 

192. Q. Estimates for largo repairs are also sent to him 
for check P —Some are. 

193. Q. Is the professional advice given by t ho Executive 
Engineers not sufficient to ensure the piopur execution of 
these lep&i'B P -They havo nothing to do with the super- 
vision. The Tahsildar practically supervise*. 

194. Q. And tbo Supervisor P— A Supervisor is kept at 
the bead otiice to check th ) estimates in North and South 
Arcot ; the consequence is that the whole work is done by 
the Sub-overseer under the Tahsildar ; the Tahsildar has 
not the time to go and look at the works. 

195. Q. What remedy would you suggest ; would you 
transfer tlieso works to the Publio Works Department P — 
No, not at all. I propose to completely alter the whole 
By item. 


196. Q. By increasing the ostablishmont P — Yes, probably. 
A system will have to ho devisid. I have not thought 
much about it. It requires investigation ami inquiry. 

197. Q. (Mr, Muir- Mackenzie.)-- At any late you 
would not repair tanks under 20 J anes P —No ; 1 am strongly 
agvinst a retransfer of those works to the Public Works 
Department. 

198 Q. (Mr. Nicholson.) — Things are veiy bad and y oil 
have not got a remedy ' The matter requires somo consi- 
deration 

199. Q. (Mr. Muir- Mackenzie. )— Under what depart- 
ment would von place the maintenance of those works? — 
I should like to see the whole thing brought under tho 
Loral Hoard. 

200 Q. That mo,\n9 tho Collector after all P— Yes, 
indirectly. 

201. Q (Mr Nicholson.) -Then there would be no 
Public Works officer?— It i« a matter that will havo to bo 
investigated. My general \ iew is that you would have to 
decentralize and bring tho whole of the ordinary works 
undo i the Revenue Department, with thoLeeal Fund works, 
and hav* a separate E igincer for that. The Lonil Fund 
Engineer’s position would have to be riisotl. 

2 >2 Q. (Mr. liajaratna Mud<ifiar.)—'Az a matter of 
fact, he is unable to do bis own read works. Why should not 
tho Executive Engineer do the work P — You would havo to 
inereaso tho iblishinent very much. If yon wanted to 
retransfer the ordinal y works to tho Public Works Depart- 
ment, you would have to increase the staff and then there 
would be tin block in promotion, after which you would have 
to reduce the numbers and the whole thing would have to 
bo begun again. 

202. Q. You say there is a divorce between the U'venuo 
and Public Work i Depaitments? - Yes, that has been my 
experience of the last twenty years. Whim I cane out tho 
Collector and Executive Engineer went out together. 

201. Q. Was not then the District Engineer subordinate 
to the Collector P- No. Then tlm Engineer constantly went 
out with the (.V lector ; now the Collector is too much 
busied in office work In my opinion that is tho reason 
why kuJi-maramat is dying out. 

(The President.)-- If you would give us a note on 
the subject in the next few weeks we should be very glad. 

205. Q (Mr. Jt taniratna Mudoliar.) - You said t.lio 
pruM*nt system of classing tbo land as wet and compelling tho 
people to grow a r'ee eiop is objectionable. Is it not the ease 
that in yiars of ample tainfnll, when diy lands are irrigated, 
the people ns a rule cultivate a paddy crop. When there is a 
larger area of dry land irrigated, us ;i matter of fact, the 
rayats prefer to grow a rice crop P— In what districts P 

200. Q. In most districts P — In coast districts thoy prefer 
it because they like to eat rice and in other dis'ricts they 
sow a cirtiin amount of nco to pay for their assesnnont. 

207. Q. You say the rasats are com]) died to grow rice ?— 
They are practically compelled to do s )• 

2()8. ( £ . Hut even when it, is left optional with them they 
prefer rice P— Naturally because tbo profits are greater. 

209. Q. There is nothing in tho system of wet assessments 
which compels them to grow rice?— I believe in tho 
ayakais of tanks they are compelled to grow rice. 

21<h Q. You said if it was lett to them they would grow 
another crop ?— No, I did not say that ; 1 said you should 
encourage it. 

211 Q. If it pays them to gro .v a rice crop ? — I should 
leave it alone except in a district where the supply of 
water is limited. Where you can protect a larger area I 
would alter the system. 

212. Q In this Piesideiicy, a* a matter of fact,, wherever 
there is water they take to rice ? —No ; they don’t do it 
under wells because they have to work tor it. 

213. Q. Is your present establishment in a position to 
spend a mtvdi larger allotment than it lias at present P — 
You might double the allotment. 

21 1. Q. The existing establishment could rpond double tho 
allotment ? — Yes, you might require so no potty supervision. 

215. Q. If so, ennnot they find time to investigate some 
of the projects that have been propped in tho last 20 to 30 
years P— It is being done. 

216. Q, In paragraph 6 of your book you givo a state* 
menfc of the capital outlay in the different Provinces. The 
net sum at chaige against Madras is 8 1 lakhs as compared 
with 500 and 700 lakhs in othor Piuviuces ?— I don't know 
if *• Navigation " is iucluded or not. 
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217. Q. Including “Navigation" what doe* your figure 
work top — 101 lakhs, I think. 

21 8. Q. 1 find it i* 213 lakh* including “ Navigation P M — 
That is quite possible. Even tliat in Htnall compared with 
other Province*. It include* the Kuruool-Culdapah Canal 
which in a dead burden on the system. 

210. Q. With regard to the llarur project, wo were told 
in Salem that the supply channel in not in good order P — It 
is pONfdole ; it was in good order when 1 *aw it. The 
difficulty was that they hud not extended it to some 1 and 
that could be irrigated. 1 don’t think they have found 
what area is commanded. 

220, Q. (Mr. Nicholson.) — You mentioned the Tunga- 
hhadra scheme ; is it not practically the only way by which 
the very arid distiicfc of Anantapur could be successfully 
irrigated p— It is the best way. 

221. Q You aie unable to use Tenner water on the high 
lands of Anantapur? — Yes, that should be investigated. 

223. Q. Half the area of Anantapur only can bo co u- 
raanded by Tenner water? — Yes. 

223. Q. Have site* for the Can very reservoir been finally 
determined upon P — Wc have not completed the investiga- 
tion. 

224. Q Is it possible that there may bo some other sites P 
—There is one possible site just above. 

225. (£• Do you remember that Mr. Thomas before the 
Commission of 188 J nxntioned a site P — It is doubtful if 
there is sufficient capacity there. 

220. Q . You wjii investigate that before you finally 
determine the siteP — Y(h. 

227. Q' You propose to use Can very water for Tanjoro 
and Dhavani water for Coluibalore P — Yes. 

228. Q. If llluvani water is used for Tanjore, then 
Coimbatore must go without P — Yes. 

229. Q- Have you ever got on tho track of Sir A. Cotton’s 
investigations made on the slopes of the Nilgiris in 1828. 
lie i* pent a 3 car there and repoited on the construction 
of ie.mvoir.s for commanding tho whole of the Coimbatore 
district P— No. There wus a report by Air. Fraser who was 
on special duty. 

230. Q. It was in the Board of Revenue, but we cannot 
find it P—1 have not seen it. 

231. Q. It is quoted in full in the Public Works Commis- 
sion's Report of 1853 P — 1 saw tho report of 1853, but 
could not find the repoit you speak about. 


232. Q. Cannot a great deal be done in Pattukkattai 
with local water P— Yes ; it is proposed to have a reservoir 
in connection with this. 

233. Q. With water brought into tho district from 
tho CauveryP— Tho south-west supply will bo from the 
Cauvery. 

231. Q. Would you be able to do that from the present 
water coming down the Cauvery, or would you require tho 
new storage schemes that you spoke of in tho Salem district P 
— Yon must have storage tanks. You can carry out the 
Tattukkottai scheme without storage, but in order to carry 
the district over certain periods yoi must have storage. 

235. Q. Kefei ring again to the minor works establishment 
I think you said that, what was chiefly wanted was super* 
vision ; you have not the supervising officers P— No. 

230. Q. You also said that the present Public Woiks 
establishment can expend muoh larger funds if they were 
provided P — Yes. 

237. Q. That being so, why should not tho Public Works 
Department take over minor works? — That is different alto- 
gether. If you increase the grant, it will be to take up 
works on which you can concentrate your labour. 

238 Q. The present grant for establishment is 15 per cent. 
If it whb increased to 22.} por cent., would not tho Executive 
Engineer be able to look after the minor .works of tho 
district, excluding tanks below 15 acres P— I don’t think 
the system is a good one at all ; it does not give him time 
for investigation. 

239. Q. If you had a special investigation officer such as 
has been proposed by other witnesses, would not the execu- 
tive officer have time in his district to carry out these 
works P -To inspect them all. 

240. Q. Not to inspect them all, hut to deal with a 
certain number? — 1 think tho system is a wrong one. 

241. Q. Do you think that tho headman of a village 
could supervise small village works snob as the excavation 
of village reservoirs, clearance of sill and so forth? — I 
think it is the very best way to do it. 

212 Q. The village 01 ganization is such in Madras that, 
with aid of a certain amount of technical supervision, they 
could omry out small, works in famino time P —1 think bo, 
certainly. 


As promised in my evidence beforo tho Commission, I sub- 
mit an ann^sis with diaguun* of estimates under the Tank 
Uestoiation {Scheme sanctioned during the three yeais 1898- 
1901. In my opinion (and this should be regarded a3 a 
personal opinion) a great deal too much money has been 
expended on those works, especially in the two items surplus 
works and earthwork. 1 consider that if three-fourths of the 
money expended on tanks had been expeuded on new minor 
projects and tho extension ot well irrigation the money would 
have been more advantageously and remuneratively laid out. 

With regard to surplus Works, I consider that sufficient 
attention ha^ not boon paid to the past history of the indivi- 
dual works, if a tank band has not breaohod in tho past, 
save in an oxceptional cyclone, the weir or caling ulah in 
existence should have been left alono. Of course thoie are 
exceptional circumstances where the tank does not, hold its 
full supply or whoie a raining of F.S. is desiiablo, when 
alterations in the old calimjulahs or construction of new 


weirs would bo justified. It will bo found that, in spite of 
the work that has been already done, tank banks will breach 
in exceptional cyclones us they have done iu tho past. 

With legard to earthwork, 1 consider that, before a regular 
system of maintenance had been devised and enforced, any 
extensive raiding and widening of banks should not have 
been undei taken by the Government. Ordinary ropairs 
absolutely necessity to prevent breaching iu ordinary yeais 
1 would leave to he dealt with by Superintending Engineers 
under tho usual yearly grants. 

1 considor that all money that has been efficiently spoilt 
011 supply and distribution has been well spent, and in this 
direction would advise that special grants snould chiefly 
he spent in the futuio. 

The above romaiks do not apply to famino relief works. 
A large number of estimates have been roughly prepared 
for famine labour, when the necessity arises, and no better 
works could be found for such a contingency. 


• Not printed. 


Mr. C. Benson, Deputy Director of Laud Records and Agriculture. 
(Madras, 13th February 1902.) 


Tho questions on which the Commission desires to obtain 
information may, in tho main, bo very simply stated 
by reference to 1 evolution of the Government of India, 
No. 13, dated 13th September 1901. They are— 

(1) The value of irrigation to tho rayat, and to tho 
country as a whole. 

(2) How far irrigation supplies have been already uti- 
lised by Government and by piivate effort, and the results. 

(3) What more may be done by Government to develop 
irrigation. 

(4) How private effort may bo encouraged in the oon- 
structiou of tanks, channels, and wells, etc. 


2. In this note I propose to indioate bi iefly the opinions I 
have formed on these points. My experience ranges ovei the 
last twenty-eight yeais, and either from pcisonal knowledge 
or authentic sources extends practically to the whole of the 
Fiesideucv ; hut 1 claim nopeisonal knowledge from obser- 
vation of the Ganjam, Vizagapatam, Nellore, Malabar, and 
South (Jmiara distiicts. Over a large part of the remain- 
der of the Presidency, I have travelled at almost all times 
of the 3 ear in various capacities, which has given me much 
opportunity of observation, whilst my duty has made it 
noces8aiy to make my>elf acquainted with all the available 
sources of information bearing on the rural economy and 
couditiou of the country* 
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3. Into details of general information, it is not necessary 
for me to enter here. The statistical atlas, compiled in the 
eaily nineties, contains most of what is generally pertinent, 
though some of tho statistics theio given are obsolete, and 
others requite revision. 

My note on the lamfall of the Presidency, drawn up in 
1899, with the supplement prepared this year, gives full in- 
fornation as to rainfall— unless detailed tables are re- 
quired -and those too are available for tho whole Pre- 
sidency. 

4. Proceeding now to the main queM/ons as set out by the 
Government of India, the answer to tho first can only be 
general. It cannot bo given in reply to the detailed ques- 
tions set out on behalf of tho Commission, for those are in 
some respects inapplicable in Madras. Irrigation works, 
as they exist, fall into three classes ; these being- 

fa) Irrigation from canals or channels taken from our 
huge rivers. 

(b) Irrigation from tanks and other minor sources. 

( c ) Irrigation from wells. 

The questions of supply in the first two groups of works 
are for Engineers to answer fiom their reooids. 

5. Under canals, etc., from our laige rivers, water is or li- 
narily available long enough to enable tho rayat to grow two 
crops — that is. two eiops of paddy, for it must always bo 
remembered that iirigation under (a) and (b) works in 
Madius connotes the growth of paddy — unfortunately in 
some cases. This observation ivgai ding the growth of two 
crops is correct of the Godavari, Kistna, Cauvery, Periyar, 
and Tambraparni rivers systems, though the practice varies 
much more than it need with regard to loeal conditions. A 
Tanjore or Tinnevolly rayat in Godavari would secure two 
wet crops over a much larger area than tho Godavari rayat 
does. 

Much moio, then, might be done in growing two crops 
than is done, but the statistics compiled elsewhere will show 
what is dono. 

(5. As to substitutions, it cannot be said that irrigation 
nndor works (a) and {b) leads to any such on a large scale, 
for paddy in itself is no more valuable than our dry grains ; 
but it is a hea\ier yielder and even where no second crop 
of paddy is rnised there are often large crops of pulses, etc , 
giown ; though si huger extent might l o, if tho revenue 
rules encouraged it. Besides these a good deal of sugarcane, 
turmeiie, betel, and plantains, etc., is grown under all tbe^o 
woiks, and these sire much more vahiublo than the grain 
crop. But it must bo noted that these are not found so 
much under tho largest works, which tend to wuteilog the 
aynkat, as under the smaller and better situated works ; as 
an example, the irrigated land from Erodo to Triohinopoly 
may bo compared with that of tho groat deltas. 

7- Iirigation, of course, increases the yield of a given 
crop, hut, for the reason above given, it does not appear 
possible to give any direct answer to the questions of tho 
Commission. Moio valuable still is its 1 unction in making 
the yield assured. This is to be especially noticed in con- 
nection with wbat are called ^supplemental 0 wells under 
the smaller works with a precarious supply. But sucli wells 
are not commonly found under the largor woiks though 
they would ho most valuable there if the rayat would use 
them to raise his seedlings and to curry over tho crop when 
tho supplies are low. 

8. Damage from over-irrigation undoubtedly occuis and 
probably is more extensive even than damago for short sup- 
plies, but this is a point connected with the economical use 
of inigation witer on which no absolute data exist. Other- 
wise and generally, it mav be said that, so far as the northern 
deltas are conceined, the direct and immediate effects have 
been ovorcomc, though, as mentioned above, waterlogging 
prevents the extension of the more valuable crops, and so 
far as Tanjore is concerned, inattention to drainago is com- 
plained of in parts. A good deal of alkaline efflorescence 
rises in places, but the areas affected have nowhere beeu very 
large, m.r has tho evil proved difficult to deal with. In 
Kistna especially there was a good deal of complaint thirty 
years ago, but now the complaints are confined to small 
areas. The fact boing that drainage has been more attended 
to of late- It was overlooked at first, which was of course 
a fundamental error ; but the drainage question, to which 
the Marquis of Twoeddalc, when Governor of Madras 
about 70 voais ago, drew attention, has never, so far as I 
am aware, been thoroughly investigated, and I should stato 
the cardinal principle of irrigation to bo to get water into 
the Lind and not on to it as has been considered enough 
heretofore. This is a question which primd facie needs 
experimental investigation. 


9. A good deal of the land under works (a) and (b) has to 
go without manure, but not nearly so much so as does tho 
uniu igated land, manure naturally bringing a better return 
where water is available ; hut there is no ovidonoeof deterio* 
ration, though of coui so the presumption is that way, hut 
when land yields only at the lowest, rate, detoiioration is 
very dow. Deterioration from continuous cropping with 
one crop is inevitable, unless some compensation accrues. 
This does to no inconsiderable degree under liver channels 
from the silt 1 rough t down by tho rivers. . To a moro 
limited degree, this also occurs with tank irrigation, but 
one of the most valuable agencies for maintaining the pi o- 
ductivonoss of tho land under jaddy is tlm growth of pulses. 
In this latter respect much moro might be dono than is. 
But, generally speaking, where silt is in t brought in, tho 
dry land sufFors to maintain the yield of the wet, and a 
heavy draft is drawn on the wusto land to produce given 
manure. 

It would be an advantage also if the layat were encouraged 
to take water after haivcst merely to enable him to plough 
up his land oven if he did not gr* w a crop of groen manure 
theieon. Tho essential aeration of the land, after taking a 
crop of paddy, is only secured incompletely by allowing it 
to ury and cratk as is usual. Jf it were thoroughly broken 
up during the dry weather, tho result Would bo most 
beneficial. This is done in parts of Tinnevelly. 

10. Under t anks, tho fact that the supplies are dependent 
on local rainfall renders irrigation precarious, and in the 
case of such works the existence of supplemental wells is of 
the greatest value. Many tanks have to bo filled more than 
onoo in order to enable th.oir uyakat to be in {gated ; nnd in 
fact, in consequence the crops under such, unless protected 
by wells, are more precarious tlmn aro those on the diy land. 
Under such works, tho adherence of the people to the 
growth of paddi is peculiarly unfortunate, although insfimo 
of the most precarious tracts expeih uoo has diivon thorn to 
modify this general practice, hut the whole economy of tho 
matter has nover been fully investigated us it ought to be. 

11. Owing to the large area oernphd by tho tanks them- 
selves in proportion to the area they may water, tho pre- 
cat ious character of the supplier goneially, and tho cost, 
there is not much room for fuither tank constiuoUon , but on 
tin’s information is wanted from a large and systematic 
investigation of tho irrigation rosomces of the country. 
Hitherto, irrigation woiks in Madras have been devoted to 
money-making. They yield at present an annual surplus of 
moi o than 30 lakhs of rupees over and above a reasonable 
inteiest on the capital invested, oven though capital charges 
have been frequently debited to current expense*. The 
revenue seeking era is or may, therefore, ' cry well be ended 
and the whole question looked at broadly. Even in the 
projects that arc before the public, it is difficult to find any 
general ideas, any principles, and with tho construction of 
every work now rights grow" up which are inimical to general 
progiess. As a cardinal case in point the Cauiory iirigation 
Byhtem may be quoted. The main objects now in view seem 
to be the expansion of irrigation and second crop in Tanjore, 
and much study Iuib been given to this problem. 

Now this policy appears to be one of sotting the cait 
before the hor.-e ; and one that should he superseded forth- 
with. The idea may prove the best ultimately, but to 
deliberately accept it without investigation, as appears to 
have been done, seems to mo to be altogether a mistake. 

Tho Cauvery descends from Mysore to Erodo with a 
great full, and must at numorous points command largo 
areas in Salem, at lea&t. Suggestions have been made tor 
cairying its waters through Salem to the sea in South Arcot, 
and what appeals to be necessary is to examino and deter- 
mine whether the surplus waters of tho flood season cannot 
be taken off at high levels and distributed over a large area 
of upland where the crops are normally precarious. 

What then is required is that each river basin should be 
examined from above doionwards — not from soa coast up- 
wards ; and every possible opportunity for diverting its 
waters over available areas made use of. In such an inves- 
tigation, opportunities for storage may probably be found 
by means oi which the river floods may bo controlled. As 
an instance of what may bo possible the original projects of 
tho Madras Irrigation Company for storago works about 
the upper waters of the Tungabhadra may be quoted. These 
were rejected without, so fai as it appears, adequate ioisoiir, 
although one of ti e tanks then proposed has since been 
taken up by the Mysore Government. The object should 
be to store and utilise as much water as possible as far fiom 
the coast as may be, and only as a last resort should, the 
extension of second-crop cultivation in tho deltas be aimed 
at, The canon of tho greatest benefit to the greatest number 
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should always be hold in view, and not the biggest profits 
to the Government, a# if it wero a purely commercial under- 
taking. Profits enrngh and to spore there ore to finance 
■Glomes on a large h cal e, and t ho security of the revenues of 
existing works is enough to guarantee 10 croies of bans, 
even if the works carried out by their aid proved absolutely 
unproductive directly. 

12. But it is not only by tho construction of works that 
the State can develop litigation supplies, for every tree 
planted, and e\ory aero that is cultivated imro deeply and 
thoroughly than usual hcl|s to le'-* on tho rapidity of tho 
" run oil ’imd to make tho sources of supply more certain. 
In these respects tho Government must of course act through 
private owners, bi.t in tree planting, for instance, there is 
no ronson why much more might i.ot be done, and better 
tillage may bo looked for from the dissemination of infor- 
mation, and it will enhance tho stability of tho agricultural 
community. Irrigation in its widest sense connotes the 
utilisation of al! supplies of water ; most of these are tie* 
rain that falls on tho land, and it, would be to lake tho 
narrow view of tho problem if tho “ run off ’* < nly is con- 
sidered. But if tire latter alone be considered, 1 contond 
that us yet we are in a state of hopeless ignorauco as to tho 
real economic duty of water ; that is, how the water made 
available can be utilised to the best advantage, not of the 
individual, but of the community. Kvon under our largest 
wrrks we are told that the duty of water for paddy is :-till 
undetermined, and it would appear that even yet the 
bngineeis cannot say for exactly what land in Kistna water 
can ho provided, on the basis of the empirical figures hereto- 
fore accepted. 

One of the great wants of iirigation is therefore a complete 
syslom of investigation, and in connection with that it should 
bo remembered that any g od systom of irrigation domamls 
a thoriugh system of drainage. 

13. As regards specific projects that are known of, the 
astonishing thing is how few these arc. Tho development of 
tho Kuruool-Cuddapuh Canal is perhaps the most urgent, and 
tho simplest of solution. Since 1 made an acquaintance with 
the canal in Cuddapah more than *20 j earn ago and with more 
intimate knowledge gained of it in Knrnool later, I have 
been of opinion that tho first thing to he done is to disemd 
tho existing alignment— to nut the matter In lolly, if rather 
extremely. The policy of the past has been to get along 
somehow as long as expense was avoided. No courage, no 
broad and well-advised view has been taken of the problem, 
and the woik has continued to carry the dead-weight imposed 
by its designers. I see that Mr. Clei k accepts tho idea 
of the realignment I have 1 >ng contended for ; hut in this 
case instead the firs', stage having been to consider the 
work os a whole from top to bottom, the plan of tinkering at 
the bottom has boon followed, probably because a little more 
immediate levenuo was expected. The canal has failed so 
far because it was not wanted where it was takon ; not solely 
beoaiiso it passes thiough black-cotton soil, but in part also 
because of tho geological formation of tho eountty which that 
soil covers. Given other and favourable subsoil conditions 
and tho so 1 difficulty would have been got o\er, a« it has 
been elsewhere. Take the canal wl ere there are no buoIi diffi- 
culties and the population difficulty will bo got over, 

I icgard this work as one under which there is a groat 
future for tho development of irrigation oil traditional lines, 
limited only In the capacity of tho canal to cany water; 
but the matter must, ho dealt with bddly and notin a pet- 
tifogging manner. I know tho country roferred to better 
probably than any other pait of the Presidency and have 
been over almost all of it in detail. 

14. Government should then cause n detailed and careful 
investigation of the irrigation**] capacity of the country to 
ho made on broad lines, and in this work the teachings of tho 
Kurnool Canal failure imnt be borne in mind. 

It should investigate the economic duty of water fully and 
it, should investigate yet another connected question — the 
utilisation of our underground water-supplies. 

15. Regarding the latter, comparatively little is known, 
but in the larger rivers, beneath the saudj-bedathat charac- 
terise them, there are usually practically perennial streams 
draining away to tho sen. Tho question of how theso may 
be utilised has never been taken up, although in a few 
places some of them are made use of to a limited extent, as 
in Cuddapah and Kurnool, hv means of “ doravu lint 
the encouragement offered oy the standing ruies towards 
such utilisation is not great, and in many oases the rule B 
are on insult to any man’s common sense. One-fourth 
reduction of yater-rato for baling may be enough for a lift 
of on* or two feet, but for a lift of 20 feet it is nothing. 
The object of tho State should not, in this matter, be to 
make revenue, but to encourage tho people to utilise the 
water. When water is lifted it is used economically, and 


the benefits to the community aro greatly enhanced. A 
deduction from tho water-rates of 25 per cent, up to 5 feet 
of 50 per cent, up to 10, of 75 per cent, up to 15, and no 
charge in tho ca*e of higher lifts would bo beneficial and 
sensible, though this scale is only suggested as indicating 
what appears necessary for the development of the subterra- 
nean river supplies. 

10. This brings me to the question of well-irrigation, 
than which no more impoitnnt work can bo imagined as a 
means of protection in time of drought. Our larger rivers 
never fail in practice ; but the smaller rivors and the tanks 
are from obvious reasons all more or less pieoarious sources. 
Wells too may fail, but never so immediately, nor so com* 
pletely ns the other sourcos. Tho value of tho supplemental 
well lias already been alluded to, and much has been done 
by tho relaxation of land revenue regulations to encourago 
the sinking of those, but still tho tendency to seek for 
revenue*, rather than for benefit to the people, is apparent. 
In ordinary or normal yearn the presumption should bo 
otherwise, but in seasons of drought tho presumption in the 
ease of our smaller w<>rk< should bo that tho rayit has not 
been able to grow his crop by moans of water supplied by 
the State, and he should not be charged unions it bo proved 
that lie has actually done so. He would then be secure in 
the efforts ho may make to grow such small areas of crop as 
lie may by tho aid of a supplemental well. Such wells are 
very common in some parts, hut in others are rarely seen in 
the wet lands, and auy explanation of the fact is difficult to 
find ; but tho practice of sinking such wells is a growing 
one, and great liberality should ho exercised in times of 
drought to encourage it. It is self-evident that every patch 
of crop raised in such a season benefits many more than the 
actual grow or. 

17. In regard to other wells, it is a mistake that some 
people fall into to suppose that such may be advantageously 
sunk anywhere and everywhere. Over large tracts the 
piospcets of well-irrigation aio tho poorest, and present no 
chances of earning interest on the capital requited, chii fly 
because the cost of sinking h great and tho undei -ground 
water supplies extiomely scanty. But in this mat tor there 
is a want of definite and accurate information, though of 
course any reasonably observant man can indicate genetally 
favourable and unfavourable localities. On the other hand, 
there arc numerous localities in which many more profitable 
wolls might be sunk than at present exist. l*y profitable 
wells, I mean wells from which tho owners would obtain 
rusaltH Mich a* would satisfy them, for very generally if a 
profit and lo-s account of well-irrigation wero woiked out, 
the halauco would bo on the wrong side ; though, as the 
saying in South Indian fanning goes, — 

“ If the ploughman counts the cost, 

Ilia ploughshare even will bo lost/* 

But in regard to both matters, there is much room for 
exploitation and such exploitation ienocessary if the Govern- 
ment desires to systematically encourage well-sinking as a 
means of protection and of improving the condition of the 
agricultural community. 

Tho statistics which have been collected bIiow the general 
distribution of well-irrigation, and the principal localities 
are Coimbatore, North Aicot, and Cuddapah, or poitmns of 
these districts. It may bo noted, however, that there is 
every reason to believe that tho statistics are still incomplete, 
and that any comparisons with returns for earlier years 
would be misleading. 

18. AVells are almost entirely fed by percolation, though 
tho distinction between springs and percolation is hard to 
find. The strength of tho supply varies infinitely, and 
though the statistics on this point aie not entirely reliable, 
they indicate tho gencial variations ; but the areas irrigable 
and irrigated vary from j car to year w ith the character of 
the season, and the soils irrigated. It is, however, a matter 
of general observation that wells are comparatively raro in 
cotton -soil tracts, and in Bcllnry in such areas the waters 
have in many places become so alkaline as to bo deleterious 
in use. 

No such thing as the average cost of construction can bo 
given ; it may vary from Rs. 12 to Rs. 1,200 or more. It 
altogether doponds on circumstances. 

So too tho duration of a well cannot be stated ; thoro are 
wells which are mere temporal y pits, not even lined with 
brush-wood ; and there are huge excavations or quarries in 
rook. The former are ephemeral, the latter practically per- 
manent works. 

Water is raised in a variety of ways according to local 
custom ; the commonor lifts being the kapila, worked on 
two different methods, and tho pikotta For low lifts, 
other methods are adopted. As to the efficiency of theie # 
lifts, Mr, Chatterton's experiments may be quoted. 
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19. Crops grown under wells depend on tho water raised 
and the rain that falls, but the average area® attached to, 
or commanded by, wells or the average areas irrigated can- 
not be usefully stated. They vary infinitely ; though, excopt 
in the case of loan wells, no areas are attached to the wells. 

Wlion a rayat has a well, and provided the locality be one 
where woll cultivation U taken seriously, he is enabled to 
grow nt least two, and often three, crops in a year. The 
principal crops grown will be the ordinary cereals, but thero 
will also be, at one season or another, other and more valu- 
able crops, such as tobacco, chillies, vegetables, etc., grown 
to a greater or less extent. 

With the cereals the yield is Increased and made more 
certain, but muoh of the increase is dne to the more 
thoroigh tillage and manuring of the land. In the cose of 
other ©ropi, it is often that the well alone makes their cul- 
tivation possible. As regards the increase of yield in different 
seasons, it can only bo said that the better tho season, the 
larger tho area a well may benofit ; although crops may be 
grown with the aid of well or other irrigation water alone a 
good rainfall is more beneficial than the best supplies by 
lift or by flow. 

20. No charge is now made in any way for the use of 
underground water tapped by private enterprise, in so far 
as rayatwari areas are concerned, and muoh revenue for- 
merly collected from this source has been given up. 

21. Though there are so many wells m mnnv places, there 
is no doubt that much room for further extension exists, but 
to bring it about demands systematic working and a bold 
loan policy. 

As a rule, the people find no difficulty in selecting spots 
likely to prove good sites for wells, and test holes can be 
put down cheaply anywhere. Government some years ago 
offered export advice, but this ended in a fiasoo, but that 
might have been avoided. 

What seems to bo required is that Government should 
determine generally over what aroas wells may be usefully 
sunk, and then take the matter in hand boldly. Govern- 
ment should mt attempt to sink wells as a role, but should 
work tho Loans Acts systematically for the development of 
well- irrigation. In this, it seems to me that having deter- 
mined that an area presents favourable oppmtuniiies for 
well sinking, tho policy to adopt would be to appoint a 
special officer and staff to encourage and indue* the lay at s 
to take loans for the puiposo. 


'At present this duty is piled on the shoulders of the 
ovei burdened Revenue department, the underlings of which 
will naturally obstruct development ; and the whole of the 
operations have keen to far spasmodic and unsystematic. 
No business piinoiples have been followed, and especially 
the funds available have been intermittent ; most iniqui- 
tously so in some oases. 

All this should be changed, and muoh of this may be 
done at no real expense to the State. Eut prompt onquiry, 
prompt distribution, and generous treatment in cases of 
failure must be provided for. The rate of interest is quite 
moderate, and the period allowed for repayment long 
enough, if not too long. 

Grants-in-aid, or remission of the advances, in cases of 
success, would bo ill-advised and lead to eorruption, but. 
•ntire remission in cases of total failure should be provided 
for. 

22. In the course of this note, some reference lma been 
made to tire suitability of cotton soil for irrigation, but a 
few words moro may ho added, although the answer to the 
question is that it altogether depends on cirou instances. In 
many cases, the rayats would be foolish to abandon the dry 
cultivation of such land nnd to flood it with water in order 
to grow paddy ou traditional lines, but this is not always 
the case, and, if tho drainage is perfect, no such objootion 
would arise, in case the water-supply is assured ; if it is 
not, such a conversion would be foolish. One immediate 
effect of iriigating such land is to bring up the alkalies, 
and it needs time to wash those out. If drainage is per- 
fect, little or no alkali will rise. 

On the other soils we find in this Presidency irrigation 
is almost, if not always not only innpenous but beneficial 
simply because the*drainag« is good, and the natnie of the 
soil is snoh that capillary attraction to the surface is sliglrt. 

23- There am many other points connected with the 
main qnesti< ns at issue on which remarks might be offered, 
but it is doubtful how far they will be entered on by the 
Commission. It is also a fact that almost the whole of 
this note is general and not specific in its application, but 
that i* a necessity from the circumstances and it has ap- 
peared sufficiently merely to indicate the main points ou 
which opinions or evidenoe can be offered. If more is 
debited, it can be given orally and specifically regarding 
any locality of which I have knowledge. 


1. Q. (The President.)— Yon aro the Director of tho 
Agricultural Department here ? — I am Deputy. 

2. Q. Who is the Director P— Mr. Atkinson. 

3. Q. You have 28 years’ experience of the country p — 
Close on 28 years. 

4. Q. In paragraph 5 of your note you say that irriga- 
tion in Madras connotes the growth of paddy and you say 

0 unfortunately in some cases.” Does a rayat? anywhere take 
to growing irrigated dry otopsP — In tho ceded . diatriota a 
very considerable quantity of both ragi and cholam is 
grown on wet lands. 

6. Q. Irrigated?— Yes, irrigated partly from spring 
channels and partly from supplemental wells, and supported 
partly by tanks. You will also see that similarly under the 
Calingaryan channel they grow a considerable amount of 
ragi. 

6. Q. Not in the deltas?— Not as a rule ; not on the wet 
lunds pioper. 

7. Q. Does that distinction arise from the fact that in 
the* coded districts people live on ragi more than on rice? 

1 remember that in famine times tho Mjsore famine coolies 
were fed on ragi and not on rice. I do not know whether 
it is the same in the ceded districts P — Tho people of the 
oeded districts prefer eholam a good deal, but ragi is also 
eaten in some parts. 

8. Q. Not being rice-eaters?— Not as a rule. They have 
not got it. 

9. Q. (Mr, lbbetson)— Do the peasants in the delta use 
rice P— In the deltas almost everybody uses rice. 

10. Q. (The President.)— Mr. Nicholson suggest* that 
the foot of growing dry crops in these districts rather sug- 
gests a precarious supply P— *'lhat is no doubt a reason. 

11. Q. If they had more water, they would turn to paddy? 
—They would get more money out of the land, if they had 
sufficient water. 

VOL. IY. 


12. Q. But would they get more money by abandoning 
cholam and taking to paddy P — On limited areas they 
would. 1 do not know what people would do if they had an 
enormous production of rice. Whether thoy woold sell it 
or eat it I cannot nay. It is a matter of speculation. At 
present they have preferred dry grains to rice. Under the 
small sources that aro common there, they would grow a 
consideiablo quantity of dry grains, bocause the water- 
supply is not sufficient to enable them to grow rice. 

18. Q Thoy could not grow it, if they wished to P— Not 
under many of the sources. 

14. Q. (Mr. lbbetson .)— What do they grow under the 
Kuruool-Cuddapah Canal P — They grow paddy chiefly. 

15. Q. Because thoy get plenty of water? — Yes. 

16. Q. (The President .)— The people in the deltas aro a 
thoroughly rice-eating people P— I hey have become so. 

17. Q. Were they always so?— I cannot talk of things 
60 years ago. Beforo tho Godavari anient was built, it whs 
mostly a dry country, and ptobably they used to eat diy 
grains. 

18. Q. Possibly they could not get rice P— They got only 
a limited quantity of it as far as we know. 

19. Q. I suppose it would be very difficult, if not im- 
practicable, to grow a crop like cholam in the della landH 
with rice all round P— Where you have a big area of rioe 
such as is grown, you cannot grow anything else. There 
would be too much water to render the growing of dry 
crops possible. Thero are, however, limited areas where you 
could grow them. 

20. Q. How is it that more sugarcane ie not grown P — It 
is partly due to the fact that there is too much water and 
partly also to the interruption in the anpply. 

21. Q. But sugarcane does not require water in the way 
tbfrt paddy 4<W P— Th*t if just it. It gets too muoh. 

x 


Mr. C. 
Benson . 



INDIAN IRRIGATION COMMISSION « 


Mr. O. 
Benton* 


154 

22. Q . What about the interruption P— There Is the in* 
terrnpfinn of supply during tho hot weather. Partly also 
to ill© fact that it requires a great deal more labour and 
tronblo. 

22. Q. I snppose there is a great deal more profit P— 
Jhif thev make very good profits on paddy. 

24. Q. In the Bombay Presidency they make wonderful 
profits on sugarcane?— Tlieie Is nothing like that here. 

25. Q. Is there any reason for that P — It is a question of 
manure. 

26. Q. It is not a question of soil or dimatio conditions P 
—I do not think it need be. 

27. Q. (Mr, 3fuir*Maekenzie.)—'WhtLt is tbo resson 
why a large additional supply of manure conld not be had 
in the neighbourhood of ModuraP — I hope to see a sewage 
farm established in Madura very shortly. I have fore- 
casted nn estimato of crops as big as yours. 

28. Q. How will you get over the excess wafer P — The 
land that has been sdectod can be drained. If you re- 
member we went to the Tepnakulam on the opposite side 
of the road. The land on the loft band side is the place 
where they propose to put the sewage farm. 

20. Q. May one infor that If efficient drainage could be 
introduced von would be nblo to £riow a larger area of valu- 
able crons P — Most certainly, I think so. The proportion 
of valuable crops where drainage is good is very much 
higher than it is In the deltas. Besides, coming from 
Erode to Triehinopoly you would have noticed that the 
cultivation was very modi more varied there than you could 
800 it anywhere in the deltas. They have very good drain- 
age there and the land is very light. 

80. Q. (The President )— From the evidence before us 
we^ find that, serious attention has been paid to drainage in 
parts of the deltnsP— Yes. Tho drainage that may suffice 
for growing paddy may not he sufficient to enable them to 
grow cholam, sugarcane, and turmeric. 

21. Q. You notice in paragraph 7 that supplemental 
w«*11h are not found under larger works, but are found 
under smaller works with a precarious supply P — Yes. Bnt 
they will be very valuable under larger works for tho 
giowth of Bcollings. 

82. Q. Tn paragraph 9 you sny — u It would be an advan- 
tage also if the laynt were encouraged to take water after 
harvest merely to enable him to plough op his land even 
if ho did not grow a crop of green manure thereon.” Is 
wator available P — Very often a little is available in tanka. 
The land Ih at present left so hard that they oannot plough 
it. 

S3. Q. Is if anywhere customary to wator the land before 
it is ploughed P— At the beginning of the irrigation season 
the first thing to do is, as a rule, to wator it. 

24. Q. Before it is ploughed P — Yes. Tho pTaotico varies. 
In some places tho land is ploughed with rain, while in 
others water is turned on ar.d then the land is ploughed. 

35. Q. (Mr. Nicholson.) — Which is better from agricul- 
tural point of view P — If you can plough tho land soon 
aftei the harvest ami leave It. broken, that is by far tho 
best. You sen it in Tinncvelly. 

30. Q. (Mr. Jhbetson .)— They say that the sunning of 
the broken land performs the same function a* the dis- 
integration of the soil by frost in ISnglandP— Thero is a 
Tamil proverb to tho same effect. 

27. Q. (The President.)— You say in paragraph 11— 

" With the construction of every work new rights grow up 
which are inimical to general progress. Asa cardinal ca«n 
in point the Cauvery irrigntion system may be quoted/* 
You mean that men acquire vested rights in water P — If 
you encourage second crop cultivation in the Cauvery delta, 
you cannot woik tho wntcr'supply higher up the country 
where it is more wanted for protection purposes. 

88. Q. I)o you personally think that gome legislation 
is necessary to give the Government more power over its 
nater for the good of the public P— I have not had practi- 
cal experience to speak on that point, but I shoula infer 
bo from what I have hoard. 

89 Q. Yon say in reply to the samo Question No. 11 
talking about tho Cau\ ery “ suggestions have been made 
for carrying Hh water through Salem to the sea in South 
Arcot and what appears to be necessary is to examine ind 
determine whother the surplus waters of the flood season 
oannot be taken off at high levels and distributed over a 
large aroa of upland where the crops are normally preoari- 
ous.*’ Have you any idea about the lovels P Is it feasible 
or are Salem lands too high ?— Looking at the level of 


water it is a question of cost, I should think. I do not 
knew what the levels are accurately. That project is a 
very old one. It Is one of Sir Arthur Cotton’s list. He 
mentions it in 1837* 

40. Q. I suppose Salem Is a district that wants irriga- 
tion. You say in paragraph 12— “One of the great wanta 
of irrigation is therefore a complete system of investigation, 
end in connection with that it should be remembered that 
any good system of irrigation demands a thorough sys'em of 
drainage/* We are all agreod in that. In paragraph 13 
in talking of tho Kumool-Cuddapah Canal you say that 
“no broad and well-advised view has been taken of the 
problem/* Would you realign the canal from end to end P 
—After it passes through the water parting of the Kistna 
if yon fake it to the east along the contour to the foot of 
the hills, you will command a very large area of land that 
is very suitable for irrigation. There are, at present, a 
number of small tanks, and they would serve as nuclei to 
begin with and I believe that it would be a profitable under- 
taking. Whether you should give up tho whole of the old 
channel is a thing that must be worked out. 

41. Q. The old channel is used, I suppose, for pure navi* 
gat ion P— It is very little use otherwise. 

42. Q. The canal leaves the watershed of the Kistna 
about the 75th mile. You do not propose to realign the 
upstream of it P— Ah far as I understand it, I do not know 
that you could do so. That is a question of engineering. 

48. Q. Do you happen to know whether navigation is at 
all important there. Does one see many boats P— My 
experience of tho navigation is that one always is stranded. 
I had experience only once and I shall never have anything 
more to do with it. As to the number of boats you could 
count them on tho fingers of one hand. It is nothing. 

44. Q. (Mr. Rajaratna Mudaliar.)— There was a com- 
pany P — Yes. But it broke up very soon. 

45. Q. (The President.)— In paragraph 15you say— ft In 
the larger rivers, beneath the sandy beds that chaiacterise 
them, there are usually practically pereunial streams drain- 
ing away to the sea/* Has any person ever proposed or 
carriod out the building of a wall right across the bed of 
the stream to stop tho creep of the subsoil water of the bed 
below P— I have not heard of it as having been tried. 

46. Q. I snppose it would be protested against by the 
people downstream P— I should think so, if you stop tho 
supply to the other river channols below. Further it would 
be a tremendously costly job. 

47. Q. Oh no, not necessarily. It may be a very thin 
wall. In paragraph 15 you say— “ But the encouragement 
offered by tho standing rules towards 8uch utilisation is 
not great, and in many cases the rules are an insult to 
any man's common-sense/* From that you infer that the 
water-rate is unequal P— Yes, it is the same, whether a man 
lifts water 2 feet or 30 feet. 

48. Q. (Mr. Nicholson.) — There is a reduction for lift 
irrigation and no second crop charge P— No. But the cost 
of lifting is much more than that. 

49. Q. (The President,)— You say in paragraph 17 
talking about well-irrigation, " by profitable wells, I mean 
wells from which the owners would obtain results such as 
would satisfy them, for very generally if a profit and loss 
account of well-irrigation were worked out, the balance 
would be on the wrong side.” I am surprised to read that 
Is it really the case P— That is, if you charge full rates for 
hire, 

60. Q. I should not like to advise a rayat to dig a well if 
there is no ehanoe of profit to him P — It is profitable to him, 
because he makes certain of employing his cattle and him- 
self. Ho earns 2 annas a day for himself instead of sitting 
idle. It is better to earn 2 annas a day than to sit idle. 

61. Q. You do not think that all that should go into profit 
and loss account P— Perhaps I should supplement, that by 
saying that, if you oharge full rates for hire, you would not 
have profit. To the individual it is a profitable under- 
taking. 

62. Q. (Mr. Muir* Mackenzie.)—^ could not obtain 
fnll rates of hire by any other means P— Not unless a man 
were to bale water for anybody else. 

68 , Q. (The President.) — In paragraph 21 yon say— 
u What seems to be required is that Government should 
determine generally over what areas wells may be usefully 
sunk and then take the matter in hand boldly.’* Do yon 
advocate a regular long survey of tho country, geological 
survey P— More or less geological. 
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54. Q. There is some sort of geological survey P— This 
question of under-ground water-supply has never beau 
touched by the geological surrey, so far as I have seen the 
records. I do not know if it requires much geological 
knowledge to do it. 

55. Q. It is difficult to know what goes on below the 
ground P — You have a large area where you have sufficient 
indications to work with, you have sufficient for practical 
politics, and a workable scheme, and you can go on for a 
long time before you need go in for boring or sinking to 
test what the water-supply is. 

56. Q. That is you would observe the signs from the 
existing wells P — Probably I* could devise a complete scheme 
for the Kuraool district myself. 

57. Q. (Mr. Ibbetson.) — Do you think we could do it 
bettor than the people themselves P — Investigation should be 
with the object of determining where the Government can 
best push the sinking of wells. Thoy should collect inform- 
ation and advance money for the construction of wells in 
places where they would bo most productive of good results, 
and not simply to tell people where thoy should sink wells. 

68. Q. (Mr. Nicholson.)— You mean that tho Govern- 
ment should stimulate the digging of wells P- Yes. It 
must encourage tho rayats to dig wells. 

69. Q. (Mr. Muir •Mackenzie.)—! suppose observation 
is not made as to the depth of wells at tho time of the 
settlement P — No, nothing about the depth of the under- 
ground water. 

CO. Q. Is not anything said in settlement reports P— I 
cannot remember anything myself. I have read heaps of 
them. 

61. Q . ( Mr. Higham.)— In paragraph 21 you say— 
“ Government some years ago offered expert advice, but 
thiB onded in a fiasco, but that might have been avoided.” 
What did they do?~A party was sent to one of the districts 
to boro for water and the oust of boring was something 
absurd. Mr. Nicholson will tell you exactly what it was. 
It was carried out in his district. 

62. Q. (Mr. Muir •Mackenzie.) — Where is the fiasco P — 
On account of the cost which was abnormal, while the 
value was nothing. 

63. Q. Why was the value nothing P — Because it was 
found that thoy knew no more after tho boring than thoy 
knew before it. 

64- Q. (Mr. llig ham.)— What party was it P— A party 
of sappors. 

65. Q. How long ago was it P— About 18 yearn ago. 

66. Q. Is there any scope for using pumps ou irrigation 
wells P — You mean stoam pumps. 

67. Q. Yog. Several witnesses have spoken about 
steam pumps P— I don’t think we have information or 
machines that we could put into the hands of an ordinary 
rayat. The difficulty is about keeping the maohines in 
order and in out-of-the-way places unless.you have some- 
thing very simple, that difficulty is scarcely to be got over. # 

68. Q. You must acoept the ordinary native contrivance P 
— Yes, unless you oan find something better. 

69. Q. Perhaps you oan do it on the banks of rivers 
where water could be raised in large quantities P — Yes. 
There you could afford to pay sufficiently for a good 
mechanic to look after it. 

70. Q. Then I understand that as a general principle you 
think that tho extra supplies of water that can be obtained 
from rivers could be employed on the extension of irrigation 
to tracts that do not have it rather than to increase the 
second crop cultivation in the areas alroady commanded ? — 
That is what I think should be the geueral principle. The 
question is one of getting rnouey. 

71. Q. Has that principle been recognised P — Not as fur 
as I know. Hitherto it has been a question of getting as 
big a money return as possible, not simply the benefit of 
piotection. 

72. Q. Has not the tendency been to extend the seoond 
crop cultivation P— -Yes, ns far as I have seen. That is my 
impression from what I have seen and heard. 

73. Q. Because the obannels are all ready to hand and the 
cost of the works will be very much less P— Yes. You get 
more revenue out of it. Bat you do uot benefit so many 
people. 

74. Q. (Mr. Ibbetson.)— In paragraph 6 yon say that 
largo crops of pulses might be grown as a second crop to a 
mush larger extent if the revenue rules enoouraged it. 
In what respects have the revenue rules discouraged or 
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failed to encourage it P — Want of a little water to start the 
crop after the harvest of paddy. That wator would be 
charged for if taken, just at the same rato or practically so, 
as if it were for a second crop, so that tbore is no encourage- 
ment. 

75. Q. That is to say, water is not enough for a second 
rice crop but is enough to start a dry crop which oan be 
matured without further water, and tho dry crops would uot 
pay tho rice rate P — Yes, that is tho discouragement. 

76. Q. How would yon alter it P— Under t lie more pre* 
carious sources I would say that the claims for second crop 
might be waived entirely for pulso mops. 

77. Q. And ohargo nothing at all P — Yes. 

[ Mr. Nicholson pointed out that occasional floodings were 
not charged.} 

78. Q. (Mr. Ibbetson.)— Would yon let them make tho 
best use of whatever water there is P — Yes. Especially for 
pulse crops, because from the manuring poiut of view it is 
important. 

79. Q. Is it only to a certain class of sources that you 
would apply that P — I do not think that where you have a 
good supply of water it would be wi^e from the revenue 
point of view to do that. 

80. Q. But wherever the supply is precarious P— Yes. 

81. Q. And also whei ever the supply is mainly for the 
first crop P— Yes, where it is registered single crop. 

82. Q . I suppose tho amount of wator that will bo left 
in precarious sources would vary every year P— Yes. 

83.. Q. It would only bo in tho worst yoar that it would bo 
sufficient to start a second crop. In most years it would be 
enough for a full crop P — If it is only a single crop souice, 
as a rule, there is only a limited quantity of water loft after 
tho crop season. It is an exception to have much water Over 
to grow a seoond orop. 

84. Q. So that your rule would uot result in losing much 
revenue P — I don't think so. 

85. Q. As it is, you get very little from tho second crop? 
— Yes, iu that class of lands. 

86. Q. (Mr. Higham.) - Would it be necessary to do it in 
Kistna P — I do not thiuk it would be necessary to do so, 
because theie the people are certain of being able to pay 
easily and you must raise money for geneial purposes in 
some way or other. 

87. Q. The supply is very preoarious for the second orop. 
Is it not P — The supply is short, but they could grow two 
crops over a very large area if they choose their crops 
differently. 

88. Q. (Mr. Ibbetson.) — Are you speaking of the Kistna 
delta P— Yes. 

89. Q. Would not the land be too wot to grow a dry 
seoond orop P — I do not think you could get it at present, 
because when the first oiop is got in the land remains too 
moist to grow a dry crop. But there is a very large area 
of second crop in the distriot. 

90. Q. In the higher parts P— You seo hundreds and 
thousands of acres of second orop. 

91. Q. Dry second oropa P — Yes. The seed is sown 
amongst the paddy before it is harvested. 

92. Q. What is the seed ?— It is hemp. Yellow sunn 
hornp — what people call xaunamn. It is grown chiefly for 
manure and fodder. 

93. Q.(Mr. M tiir- Mackenzie. )—Ib it charged for ?— No. 
There are only 500 acres charged in the delta. 

[Mr. Nicholson here road out the Board’s Standing Order 
lolating to this subject. J 

94. Q. •( Mr. Ibbetson.)— Supposing ruIeBasto payment 
wero altered, would it be possible for people to raiso ragi and 
cholam on the delta land P —They would be able to grow it 
in a certain small proportion. 

95. Q. Not a very laige area P — I doubt whether tho 
canals would serve a very large area. Thry would not let 
wator down into minor distributaries. 

96. Q. You spoke about tbs impossibility of growing dry 
crops in the midst of oxteusive rice cultivation P — In one case 
I was talking of one set of conditions and iu tho other of 
another set of conditions. 

97. Q. Whst is the distinction P— When I said that you 
could not grow other crops in the deltas, I meautthat it 
could not be done because of the wetness of the country 
generally. That is, from July to November or December, 
when the whole Oountry is a sheet of water up to a cor tain 
level. On the other nand, after the paddy is harvested, 
the fields are gradually drying up because the water is out 
off. After that time the water-supply is limited and with 
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t yon could gio.v dry crops on such limit. d area? as you 
could got water lor. 

08. Q. Tin* soil does not remain wot throughout the year P 
—No. The whole of the delta system is that they want it 
thoroughly dry. For instance, in Tanjoro and all over the 
country where you have deltos they want the Ian l to dry 
thoroughly. 

01). Q From an agricultural point of view are alternative 
crops of rico and maize preferable to two crops of rice, so 
far as the welfare of the hmi is ooncerne I P - You would 
keep the land in bolter condition. I do not think we have 
sufficient facts to show whether the lortunr would be prefer- 
able, but it will certainly keep the land in very much better 
condition. 

1( 0 Q. So that it would be advantageous from the agri- 
culturist’s point of view P— Yes. 

101. Q. (Mr. Muir* Mac kenxic.) — Would it remit in a 
larger yield than rice P— It depends on water. You 
could not get rice and lice unless you have a very large 
supply of water. But you can get noe and cholura with a 
small supply. 

102. Q (Mr. Nicholson.) — Where there might be a little 
water lett in the tank after the first crop, why should not 
the people oarry out under tank irrigation tfie same system 
that they observe in Kistna, of growing pulses mixed with 
paddy just before harvesting, instead of being supplied with 
water free. IV hy should they not adopt the method that 
they adopt in Kistna P— Why should wo have to givo them 
water free while in Kistna they do without it P — I look 
upon what is done in Kistna as an evasion of the xule. In 
order to get a crop it is much better to plough the land and 
sow the seed afterwards. 

103. Q Are they able to do so P— They are able tododg e 
the rule. 

104. Q. Cun they do it under tank irrigation P — Yes, 
they cun. 

105. Q . Bo they grow a crop in that way inDImrapnram 
and under some of the Amravati channels P - Yes, and in 
Trichinopoly also. 

100. Q. And also horse-gram crop in many cases?— I did 
not say that . 

107. Q. But it 'u possi ide P—Yos, it is possible. They 
grow it in Godavari. 

[Mr. Nicholson here read out tho Board’s Standing Order 
on tho subject.] 

108. Q. With reference to the Kistna channels, is it not 
ono of the ieason« why a second orop could not be grown 
that the channels are closed for clearance so long a time P — 

I don’t think that would necessarily prevent it. 

J09. Q. But tho fact i cumins that they grow a live 
months' paddy and keep the single orop so long qij the 
ground ? — They start so fate and keep it so late. 

110. Q. (Mr. Jhbrtson.\ — You fay in paragraph 8 that, 
“ so far os the northern deltas are concerned the direct slid 
imraediato effects have been oveicouae.” How liave they 
been overcome ?— That is, by paying attention to drainage 
as far ns I know. 

111. Q. You go on to say that the water-logging prevents 
tho extension of the more valuable ciops. By that you 
mean that you could not have garden ciops in the midst of 
lice cultivation P— Yes. 

112. Q. That is duo to the fact that tho whole place is a 
sheet of water P— Yes. 

113. Q. It is not necessary that the whole place should 
bo a sheet of water. Supposing water was economised and 
supply was restricted to what was necessAiy for the cultiva- 
tion of rice, do you think that the cultivation of garden 
crops would he impossible ^ — It is n matter of belief and I 
cannot say it is proven. 1 believe yon could do so, but I do 
not seo how it is to be practically carried out. 

114. Q. Why P — Because it is the custom of tbo country. 
You have got the custom of the country over ail enormous 
aroa of land, and 1 do not see how }ou are going to get over 
that. 

115. Q. You mean that even if the people eon Id grow 
more valuable crops they would not do it, rice cultivation 
being tbecuhtoni P — The general custom is the growth of rice 
and that prevents anyone else from growing any other 
crop. 

110. Q. Why P — Because of water. 

117. Q. Yon are inclined to think that if water was 
limited to what was actually necessary for rice that would 
not interfere with ths cultivation of garden crops P— Yes, 
provided you can have drainage. 


118. Q. Suppose there are tanks wbioh are entirely in the 
hands of people who depend on them and therefore use water 
ra^re economically than in widespread ir ligation in tho 
delta, is it not trne that they grow a good doal of garden 
crop such as sngarcaneP— Under certain tanks they do. 
But I do nit know if water is more economically used. I 
have heard an engine )r say that the witer is least economi- 
cally usel, because tbs distribution is bad. 

119. Q. When they d» not go in for mixed cultivation, U 
it because they have not got the means P — Generally speak- 
ing, where you find mixed crop oul tivation under a tank, it 
means that the drainage Is very good. 

120. Q. Sn that you could not argue from that in regard 
to the delta P— It is not so easily managed in the deltas. 

121. Q. Tiisn wc return to the other point. You say that, 
where it is possible to grow these valuable crops people did 
not care for them. I don’t quite understand why when 
they could do so they won Id not do so in a rics tract P — Jf 
they could do it, thoy would grow very much more of them. 
If they an not prevented by too much water, I believe they 
would. 

122. Q. Do you think they would gradually extend ? - 
Given the conditions, they could extend. 

123. Q. So that at any rate it would be quite worth while 
doing our best to restrict, the supply of water to the ncc 
area to the minirdniu that is requited and seo whether, as an 
experiment., they could not grow more valuable crops?— I 
belie vo it would be a very good thing if you could woik it 
out. 

124 Q. Undtr canal irrigation in parts where 1 was 
accustomed, cano and rico wire grown wholesale side by side, 
cane on higher paits and rice on lowor parts. What is tho 
practice here ?- In the deltas you find that on the higher 
portions tunnel ic and canc arc grown to some small extent. 
But possibly the conditions are not exactly tho sumo. 

12o. Q. (Mr. Muir-Mackcnzie.) — Do they never go in 
for the system under smaller channels which wo oal’< 
band haras, of gi owing rico in one year and cane in another 
on the Fame area P— Cane is practically never grown conti- 
nuously oil the same lani. 

12<J. Q. They divide practically the whole of the lard 
Into bits and split it up — one for cane, one for rice and the 
third for yams P — There is a tendency in some places to 
get things together for the purpose ot the convenience of 
supervision and watohing. Furthvr than that I do not 
think it is common. 

127. Q. (Mr. Nicholson.) — Tho reason why the ratals 
cannot grow sugarcane on a rice flat is that water flows 
from one field to another on the surface P— No doubt it 
flows all over tho country. 

128. Q. If you grow sugarcane in the middle which 
requires water to be taken off and drained, you would 
deprive the neighbouiing fields of their accustomed flow' of 
water P - You cannot drain the cane fields in the Godavari 
delta for that reason. Water gets into the field and you 
cannot get it oilt. 

129. Q. (Mr. Ibbctson.)— When you say that water 
flows from field to field you do not mean tin t tlie flow of 
water is continuous in both the fields P 

Mr. Nicholson . — Yos. 

130. Q. (Mr. Ibbctson.)— I have never seen that Fort of 
rice inigaGon in my life. Is that necessary P 

Mi . Nicholson.— T\u\t is the universal method adopted 
here. 

131. Q. (Mr. Iljbetson.) — That is injurious. Is it not P 
Mr. Nicholson. — That is the only method adopted here. 
182. Q. (Mr. Ibbctson.) — Would it not be possible to 

introduce a change P In the deltas you adopt the Bwanip 
method. But under the tanks where the watei -supply is 
limited, would yon adopt the sane method P 

Mr. jMcholson . — Wo do the same thing. 

133. Q. (Mi. Ibbctson .) — Is no lice grown except by 
swamp method ? 

Mr. Nicholson. —No. 

134. Q (The President.)— Wiiat, I cannot make out is 
the high duty of water. We have heard ftom Mr. Chatter- 
ton that there is no reason why we should not got from 00 
to 100 acres for rice. 

Mr. Muir* Mackenzie.— In Gnjerat they say that the 
more water there is, the more rice. 

185. Q. (Mr. Ibbctson to Mr. Iligham.)— What do you 
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say about tho necessity for swamp irrigation, the submersion 
of the whole area P 

Mr. Iligham — I went into that question some time 
ngo. 1 think whero rice irrigation is practised on an 
extensive scale, as is done in Madras and in Bengal, tho 
swamp irrigation is the only way in which they conld do it. 
We do not do it that wav, becaine the percentage of rice 
would be small. The difficulty they hate in Madras such as 
involuntary irrigation and that suit of thing appears in very 
small form in Bengal, where irrigation is almost entirely 
rice. Water is let on from one hold to another. I have 
no doubt that is the most economical way of doing it. I 
do not think yon get water on the iields as constantly and 
regularly if it is put on by separate depths as is done in 
some places up-country. 

136. Q ( Mr . Muir-Marle*zic.)—TUe rice of Bengal is 
mostly rain-fed. It is not produced by irrigation from 
rivers or ohannels ? 

Mr. Higkam.—Yun. On the Sonc Canal in Bengal 
they have a system of giving out laud on leases of 7 years 
and they cannot follow the water to see what particular 
fields are to be charged. They give out land in blocks and 
it is a«8umed that every field in that block would take water. 
At any rate they charge for it. It may happen that some 
of the individuals in t^iat block do not want water. They 
refuse to sign the application for leases. Then they would 
not give the block ; they would not give it out on lea so 
until everybody signs the application. It is quite in tho 
ower of two or thicc individuals to prevent the whole block 
oinir given out. As a matter of fact, in Orissa, that was 
ft uitd to be a very serious difficulty. In Bihar pressure U 
pun on by the other cultivators and as a rule tho whole block 
is given out. Practice in both the provinces is that unless 
every bedy In the block joins in the application and rondois 
himself liable to water-rate, the water is not given at. all. 

Mr. Nicholson . — Mr. Benson is very anxious to alter 
the system ot swamp cultivation ? 

137. Q. (Mr. Ibbetson.) — Your main reason for de- 
scribing the growth of paddy cultivation ns “ unfortunate ” 
is, 1 understand to be, that it monopolises an immense deal 
of water which, if supplied to other crops, could bo made 
to cover a much larger aiea and to benefit a muoh larger 
number of people? —Yes. 

138. Q. You say in paragraph 10—' “ undqr such works, the 
adherence of ths people to the growth of paddy is peculiarly 
unfortunate. 1 ’ That reason which you have just given does 
not apply to that case apparently because the water belongs 
to a limited number of people and even though they use it 
for dry crops it would not go to anybody outside? — It 
would go further down ; it would go over a laiger area. 

139. Q. But it would be within tho same village F — It 
may be within the same village. But it will benefit a num- 
ber of people. 

140. Q. To a certain extent P— Yes. 

111. Q. As regards tho benefit to tho people, I thought 
that the rights in water were all taken up, so that if 3011 
did economise it by growing dry crops instead of wet, it is 
only tho right-holders that could use this surplus that is 
created P — If water is available in the sources, it eau bo 
taken to any land outside the ayalcat with permission. 

142. Q. Whose permUsion ?— Generally of the village 
headman. 

143. Q. Do you mean to say that a man who had no 
right at all to water can take it P— As soon as their needs 
are satisfied, diy lands may be watered. It is done in the 
villages to some extent when thore is plenty of water. You 
may take the water to dry lands beyond tho ayakat, in 
which case a water-rate is charged. 

144. Q. (Mr. Mg ham*)— Wet laud must have a prior 
claim P — Yos. 

145. Q. (Mr. Ibbetson.) — You don't think that the villa- 
gers know best as to how to make the best use of their 
water. Although their rice crop might fail occasionally, 
yet they must get more out of rice evon allowing for that 
failure than from dry crops. Otherwise they would 
change their practice ? — The agricultural world is hidebound 
by custom. 

146. Q. Even where the profit is in question F -Here you 
have a custom of growing paddy. The question is : has any* 
body ever thought whether that water could benefit a larger 
area taking the average of reasons if you had adopted some- 
thing different. It is a question whether it has come home 
to the r iyat that his present habit Is injurious. 

147. Q. Your personal belief is that if the rayat could be 
Induced to grow dry crops bo would find it more profitable 


under precarious sources P - He has found it so in some 
places. We have experienced that bo does it in some places. 
What I would urge is tl at ho ah Mild bo encouraged to do 
it. 

ID*. Q. How would you encourage him P— By saying 
that if you grow any other crop hut rice, xou would have a 
reduction in assessment. 

149. Q. VI Inch would bo reasonable from the point of 
view of Government, because he would take less water p — 
Yes. 1 1 .is better to mako certain of low assessment for 
whole than full assessment for a part. 

160. Q. To come to these supplemental wells, I should 
like to usk you the same question ns I asked some of 
the witnesses. If you had a lakh of rupees to spend on 
wells for the protection of the district, would you spend it 
on supplemental wells iu the ayakats of tanks or spend it on 
independent wells in places where there is no protec- 
tion at piesont? — It would depend very largely on tho dis- 
tricts. In the Karnatic districts, I should prefer to spend 
it on supplemental wells, because the tanks are so shallow 
that water does not hold out. 

151. Q. (Mr. Muir»Macken:ic .) — Which are the ICarna- 
tic districts P — From Nelloie to Tan jure. 

162. Q. Tho coast belt P — Tho East Coast belt. 

153. Q. (Mr. Nicholson.) — Would you include Salem and 
North Arcot in the districts which ought to be provided 
with supplemental wells P— Thore they follow the practice 
very fully already. But there are other parts whero tlmro 
is small opening for supplemental wells. I would on- 
coinage it wherever there aro small or shallow tank*. 

154. Q. (Afr. Ibbetson). — Your answer comes pretty 
much to till* ; wherever supplemental wells aro wanted, 
you would prefer them to inde ondentwolL P — Yes, because 
you will get better value for t.ie money. 

155. Q. Not merely better value for the crop*, but 
better value in the form of protection agunst famine P 
•^Yes, certainly. 

166. Q. Suppose you have tho tank ayakats thoroughly 
well supplied with tluso supplemental wells ami 3011 me 
growing garden crops, n valuable sort of crop, do you 
think it is a waste to give the tmk supply to the land 
alreudy protect©! by wells ; do you think it 1 h a waste to 
give both the underground and the abovegiound supply P 
— Given the fact that you arc glowing garden ciops, 30U 
would not need to ^ive tank water to that land. 

157. Q. Can you then take the tank water past the wells 
to other lands P — It is a possibility. 

158. Q. You don’t think it would bo advisable ? — It is 
rather difficult to say. It you have garden crops on tho 
whole of tho ayakatf then you could run tho water in the 
way you suggest. 

159. Q. Having got tho garden crops under wells, the 
tank water would not bo needed? — Not generally. They 
might run tho water fio:n the tank to save themselves the 
trouble oi taking water from the wells. 

160. Q. I11 reply to Question No. 13 in regard te Cuddapah* 
Kurnool Canal you say — “tho canal has failed so far because 
it was not want id where it was taken ; not solely become it 
passes through black cotton soil, but in part&ho because of 
geological formation of the country which that s »il covers." 
What is the geologic il formation of the country P — Almost 
the whole valley* down which it runs is underlain with 
sedimentary rock, which is impermeable, so tint you don't 
get any draiuago. 

161. Q. Speaking of the means of using the under- 
ground supply, you say in paragraph 15— “ but the en- 
couragement oilered by the standing rules towaids such 
utilisation is not great.” You toll us presently of o »o 
difficulty, namely, tnero is no difference of rates. Is that 
the only respect in which you would like to improve it ? — 
If the extra cost to the individual utilising it is recognised, 
1 do not think that you need go further. 

162. Q. In insecure places whero faiuiuo is freq tent, do 
you think it would be reasonable for Government t) waive 
the cliiui for water even ut the expense of other*?— -I do 
not know. 

163. Q. What are your most insecure districts P— 
Anan tftpur and lielbtry. 

164. Q. In Anantapur if you could, by extending 
irrigation, 1 educe the famine expenditure it would pay 
Government to give a small bounty to irrigation. Timfc 
being so, is it wise that the Government should continue ta 
restrict irrigation and not giro a bounty but to charge 
royalty on the use of any wa*er that is not (wauted 
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elsewhere and by the* use of whioh the supply of no other 
Bourn* ia ilimi nibbed P—1 do not see why the Government 
should give something for nothing. 

165. Q It might, relieve the people and the Govern- 
ment will got back the profit during famine. Every Acre of 
added irrigation reduces the famine expenditure P — In 
♦*vt*iy famine the rayats who hold protected lands make 
large profit* from tnoui and there is no reason why they 
should not contribute to the support of other people. 

166. Q. Suppose the royalty oharges are taken off, much 
more extensive use would be made of the subsoil water 
than is made P— That is tho charge on tho liver channol. 
It no doubt would. In some places it muHt keep men back 
from irrigation. The extia ehaige is Ks. 3 or Ns 2-4-0 
according to tho class of the river, its. 4 is the full rato, 
aud there is the reduction for lift. 

167. Q. Do you think if that were done you will get an 
increase P— There will be. 

168. Q. You hfcill think that it would be a mistake on 
the part of the Government to remit it P — It depends on 
where it is and how much tho amount is. 

169. Q 1 am spooking of insecure tracts P — I do not 
see why the Government should give up everything. 
Considering the extent to whioh the inyat is benefited, there 
is no reason why he should not contribute towards the 
general purse. 

170. Q. You would, as a matter of fact, relinquish the 
power of roduoing the famine expenditure for fear of 
causing men to use water without paying anything and 
thus making them too rich P— That is not the way I would 
put it. 

171. Q. (The President.) — Does it not resolve itself 
into this ; if men arc deterred by this rate, our policy 
should be to lower or uboliHli the rate. 

172. Q. (Mr. Nicholson.) — Under tho Gundlakamma 
liver where there arc no rates, thore ate more doruuu wells 
than eisewheie P — Yes. In Maikupur all along the banks 
it i< full of them. That is a precarious tract. 

173. Q. (Mr. Muir- Mackenzie.)— If a man digs a well, 
if it bo not inside tho bank, ho would not be charged 
anything P — Yes, because it is cm bis own land. Tftere is 
plenty of water in the bed of the river PuW and al*o 
within a certain distance from tho bank. The fear of 
being charged koeps tho men off from the bank of the 
river. 

174. Q. (Mr. Ibbetson.) — The bank of tbo river is not 
private kind P— Up to a certain limit it i* public land. 

176. Q. In paragraph 17 you point out “over hirge tracts 
tho prospects of well-irrigation are the poorest, and present 
no ohauocs of earning interest on the capital requited, chiefly 
because the cost of sinking is great aud the underground 
wat«i-8Upplio.vxtremely scanty. ' Taka the Deccan districts, 
which are four. What proportion of cultivation is so situated 
as to be protected by wells P You can only give the roughest 
possible estimate P— 1 doubt whether you would get more 
than 3 por cent, of the area of oultivation in the ceded 
districts. 

176. Q. Even if the money were unlimited P— Yes, 
perhaps rather more than I said. 1 would consider a little 
further. 

177* Q. In the coded districts what proportion of 
cultivation is so situated hb to ho capable of being pro- 
tected by wells if money were unlimited. That is the ques- 
tion you have to consider. There is also this question. 1 
suppose in these ceded districts there are considerable 
areas which are phjsically unfit for irrigation, being too 
rocky or too high i»r boing too poor soil. Cau you give us 
any idea as to what, proportion of cultivation is included iu 
ureas of that suit or deep black cotton soil P — Given the 
water, it is a very small proportion of the area that would 
not be benefited except whoie you have black cotton soil. 

178. Q. There is very little area unfit for well cultiva- 
tion except black cotton soil P —There are ureas wheie it is 
a physical impossibility to take water to. 

179. Q. (Mr. Jligham .) — You mean the lift is too 
great P -—The land is much higher than the level of any 
water thut is within the range. 

180. Q. (Mr. Ibbetson.)— In Bombay Deccan thefe are 
largj areas which you could not irrigate even if yon hud the 
water P— It is a question of time. 

181» Q. The sort of ease that I am contemplating is poor 
shallow soil P — I do uot know whether there is any large 
proportion of land actually uuder cultivatiou which could 


not be irrigated. I do not Bay it could be profitably 
iirigated. It would involve an enormous expense to bring 
it under irrigation. 

182. Q Then there is no obstacle to irrigating the kind 
of land that I nm speaking of P— Given the water and time, 
there is no obstacle. 

183. Q. In paiagraph 18 you decline to commit yourself 
as to the average cost of a well or the average life of it or 
the average area watered by it P — If you would ask me 
something more definite I would answer. 

184. Q. Taking an ordinary well 20 feet deep with no 
obstacles, there being fairly soft rock — I suppose that is tho 
ordinary average well that you get in insecure parts of the 
Mndras Piesidoncy and it is only with insecure parts I am 
concerned — what would be its average cost P — The average 
cost of a well would probably run up to Rs. 400. 

185. Q. How much would be tho masonry P — It depends 
upon circumstances— how friable the natute of the soil is. 
Sometimes you get loose gravel which runs down to some 
distance. Iu that case as far aB it goes you will have to 
rovet it. 

186. Q, All round P — Probably all round. Sometimes 
you get into harder rock. When I taid Rs. 400, I was 
thinking of a case in whioh you vould have to build a 
considerable amount of revetment. 

187. Q. If ho has to build leh 8 # it would oo*i less? — 
Very much lews. It may bo done for R>\ 200 . 

188. Q. Is it not a fact that excavating rock is more 
costly than revetting P — That depends. You may get a 
rock which you can excavate without very much expense 
and yet would stand exposure. 

189. Q. I mean the ordinary rock which is generally met 
with in the Deccan P — If it is very hard rock you will have 
to give it up and try another site. 

190. Q. 1 will take a well such as I have been consider- 
ing, with all those precautions takon and with nothing 
costly about it, the expenditure being economically applied 
and the annual repairs boing reasonably made, how long 
would that well last P — It may last absolutely indefinitely. 
It will certainly last fifty years ; and it may last even one 
hundred aud fifty yea is. 

191. Q. You think it might bo expected to last 60 
fully P — Yes. I would leave it absolutely indefinite. 
Theie are large number of wells which are over a hundred 

3 ears old. 

192. Q. You know that as a fact P— They were there be- 
fore the British Raj began. 

198. Q. How do 3011 knowP— Bocause thoro were grants 
of land and such wells as were attached to the land aie 
mentioned in the grant. 

191 Q. Have they anything more in the way of inasoniy 
than th« sort of thing you havo been building or aro they 
pukka- built ones? — They are built in stone. 

196. Q. With mortar P— I aw not sure about the mor. 
tar. 

196 . Q. They would cost more than fooi* handled rupees P 

—Yes, they coot more than a thousand. 

197. Q. Do you know if these wells have anything more 
than protection on the mot side? — I canuot say; that 
doponas upon the rock. 

198. Q. About the area which is annually irrigated from 
tho well. Taking the well to be 20 to 25 feet in dopth in 
the ceded districts, what area could it irrigate P—Probablv 

4 acres. 

199. Q. As much as that on an average P — Yes, given 
water-supply. 

200. Q. Not more, however good the supply P— You may 

run up to six. J 

201. Q. On a single m 6 t?— At one time of the year 
you may got up to eix immediately after the rain*, but at 
other time* it run* down to three in the case of a hot wen- 
ther crop. 

202. Q. Supposing there is a year of drought and they 
substituted fodder crops for the good deal of more valuable 
crops, how much area could they extend P -I don't think 
you could get a very much larger area except that you could 
get more crop and more outtings. 

208. Q. Not much more area P— No. Cholam would be 
the chief crop if they grow it for fodder. 

204. Q. (Mr. Muir- Mackenzie . )— Garden crops are 
growu comparatively little?— One orop is almost always a 
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grain crop. Another crop is a mixed one. Some part of 
the area will be tinder the garden crop and some will be 
under grain. 

205. Q. (Mr. Ibbetson,)— You speak of the mtem of 
Government advances. You say "especially the funds 
available have beon intermittent ; most iniquitously so in 
tome oases." What are you thinking of P— I am thinking 
of 1892 when Government had undertaken the grant of a 
very large number of loans and the order wont out that all 
second instalments were to bo stopped because funds were 
short. 

206. Q. So that a man who had started on first instal- 
ment was not given the second, and had to stop P — I do not 
know it personally, but I had it from the Collector of the 
distriot who had the biggest advances out and he said it 
was a most terrible set-back that he ever had to the promo- 
tion of wells. The money was provided in the end, but it 
whs too late ; by the time the grant was finally given the 
damage done was great. 

207. Q. Settirg aside that particular instance, as to 
which I quite agree with what you say, is it your experience 
that the funds geneially available were unequal to the 
demand. You do not happen to know sufficiently ; do youp 
— As far as I have been able to watch these things, no man 
has been able to know how much money ho could get. 

208. Q. You think there have been cases of people who 
were prepared and willing to take money and money could 
not be had P— Not sufficiently soon. Yety often applica- 
tions had come in. They had to defer the grant. 

209. Q. Docs it matter much whether a man makes a 
well this year or the next P— You muNt get him on the hop. 

210. Q. You mean that if he does not get the money 
eatly enough in the season he will change his mind P — May 
be. 

211. Q. You want it continued all through ; you want a 
steady lupply as in iirigation P— Yes. 

212. Q. You say in the same paragraph "at present this 
duty is piled on the shoulders of the over-burdened Kevenuo 
Department, the underlings oi which will naturally obstruct 
development/* I can auite realise the difficulty, but bow 
would you remedy it P— The Government should provide a 
special establishment and take up definite areas with a 
small separate establishment and work it till all possibilities 
are exhausted. 

213. Q. There should be a permanent establishment to 
perambulate the country P— Yes. They would onquire as 
the men go about the country. You will have to entertain 
highly-paid men who conld be trusted to make enquiries and 
do the distribution. 

214. Q. What sort of men would you keep at the head of 
the estahl.shmentP — A man of the rank of Deputy Collector. 

216. Q. Do you think a Collector would liko a special 
duty Deputy Collector taking advances out of his hands P 
— lie would not take it out of bis hands. He will take it 
out of the bands of the taluk establishment. 

216. Q. It would go through the hands of the Collec- 
tor P — He would bo a special Deputy Collector under the 
Collector. The Collector must be held responsible, sup- 
remely responsible for tho whole thing. Ho will have a 
special man as he has for Forests* 

217. Q* About black cotton soil, there is black cotton soil 
which can bo irrigated profitably and that which cannot 
be P — Yes. 

218. Q. Can you give us your definition of that which 
can be irrigated profitably P What are the conditions 
necessary for irrigating black cotton soil P — Black cotton 
soil is such an indefinite term. 

219. Q. Can you make it more precise, more definite P— 
I don’t see how you could defiue it. If your black cotton 
soil is heavy olay and you cannot drain it, it would not pay 
for irrigation. 

220. Q. Are those the two conditions P Host they both 
exist, or, is either sufficient to prevent irrigation P Could 
you irrigate well-drained heavy clay P— If the clay is not 
too deep, we can irrigate it 

2*21. Q. That would necessarily mean that the drainage 
is not deep. If black cotton is shallow and clayey, can you 
irrigate P— Yes. 

222. Q* On the other band, most suitable black ootton 
soil is that which is not too heavy, not too deep and has 
good drainage P— Another point that has considerable in- 
fluence on the question is the nature of the subsoil. 8ome 
of our black soil lies* as far as I have seen it, on gravel 


whioh Is decomposed gneiss. As this is very full of alka- 
lies, it requires to be in igsted eaiefully. That is the danger 
which you lave in some oasis and not in others. 

223. Q. But that condition being answered, other con* 
ditions are uniform P — Yes. 

224. Q. What is the maximum depth of black soil that 
you could irrigate P More than how many feet P — If it is 
light enough, depth docs not matter. 

225. Q. If it is hoavv P — I hove rot had any experience. 
It has been tried on stiff Mack cotton soil in Kurnool. 
There they won’t touoh it. Very often it is not more than 
4 feet. There is no diainsge thoro. 

226. Q. Yon know of no cases in which real stiff black 
cotton soil, however shallow and however well drained, is 
irrigated profitably P — What I look upon as black cotton 
soil which I shall show yen has been irrigated at Nandyal. 

227 Q. Is it soil in which you can grow cotton without 
irrigation P— Yes. It cracks very widely. 

228. Q . You know of no blackor cotton soil than that P — 
I cannot remember any particular tract. 

229. That is irrigated P — Only a small area. It has 
been irrigated for a long time. 

230. Q. (Mr. Muir-Maclcensie.) — Where does tho bla^k 
cotton soil occur which is unirrigable or unsuitable besides 
that in Kurnool P— I have no experience of any other. Wo 
have not real experience to say that it is absolutely unsuit- 
able for irrigation. It is unsuited in a degree. 

231. Q. Nowhere? — It lias not been tried ; wo have not 
had water on it. 

232. Q. You would not oommit yourself to tho conclu- 
sion that it is nowhere totally unsuited for irrigation? — 
No. I would say that it is inadvisable to attempt it. 

233. Q. You would not say that even tho least well- 
drained places were totally unsuited for irrigation P — Down 
the Kurnool valley through which the Kurnool Canal runs, 
it would be in advisable for a man to irrigato because of the 
want of drainage. It has been advised so. 

234. Q. Still they do P— To a very small extent. It is 
only in special sites a hero there happen to be some spoc.nl 
advantages for drainage. 

235. Q. What I want to know is whether it would gene- 
rally be in vonr opinion unwise for them to irrigate ; in 
wlmt tracts cf tho country does that dinadvantago occur 
besides in Kurnool P— There is a largo area in Bellary and 
Anantapur. In tho southern and ccntial part of Coim- 
batore and parts of Madura generally, although there is a 
fair amount of u oil-irrigation, I don’t know if it is ad- 
visable to irrigate wholly nr anything liko generally. Again 
in the northern portion of Tinnevelly and Madura and thou 
in Kislna upland taluks it is doubtful. 

236. Q. One of the witnesses, an officer who sent in a 
memorandum, says thero aro 20,000 acres of black cotton 
soil under irrigation iu Tinnevelly P — It may be black soil, 
sandy or loamy. 

237. Q . You would doubt its boing genuine black cotton 
soil Very much so. Thore are largo aroas under well- 
irrigation in moderate black cotton soil. But they are al- 
most exceptional black cotton soil. 

238. Q. What is the exceptional character P— Boing loamy 
and sandy. 

239. Q. I gather that garden cultivation is practised to a 
comparatively small extent under welk Is that to over the 
Presidency generally P— Well-irrigation and garden cultiva- 
tion ave ordinarily used as synonymous terms. 

240. Q. I mean tho cultivation of valuablo garden crops 
such as turmeric, sweet potatoes, and yams? — Yams are not 
much cultivated under wells ; sweet potatoes considerably ; 
turmeric not very largely but occasionally, 

241. Q. And vegetables P— Vegetables are grown under 

Wells. 

242. Q. Are they generally second crop, with the grain as 
first crop P— They are one of the crops or the season. 

243. Q. Would they be the only crop P— A portion of the 
land will be under garden crops and a portion under grain 
crops. 

244. Q. Is a large area under tbe ordinary grain crop of 
the country ?— Yes ; everyone practically has one crop of 
grain. You may say that is practically the general rule. 

245. Q. And used for its grain and not for its fodder P— 

No. The practice of growing fodder crops under wells is 
not known. * 
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2 16. Q. In nny yeors of scarcity of which yon have had 
experience, have you known a large number of Jcachchu 
well* dug hazily for the purpose of growing fodder P — Not 
for the purpose of growing fodder (Tops. 

2 17. Q . For oilier purposes ?— A eeitivn number were 
sunk in the Chinglrput district in 1801. 

248 Q. Nowhere else P — 1 do not remember hearing or 
knowimr of them. They are not at all common. The oppor- 
tunity for them is not great. 

219. Q . Ts there no uge attempting to increase the num- 
ber of supplemental wells in a y ear of that sortP — They do 
it to some extent and in some districts considerably. 

250. Q . In the Dec -an P — I could not say for certain. I 
have no information on that point. 

261. Q, Why; are the tanks too diyP— In a bad year 
the tanks are nearly so and in a year of severe drought are 
nbholutely ilry. 

252. Q. From start to finish P — Yes. 

253. Q. In a y ear of that sort if Icachcka wells are dug 
under the ahakat, do >ou think they will be of no use P— 
No. They will have no water; not even pakka wells have. 

254. Q. Do they also dry up P — In years of drought they 
dry up ; supplementary wells are not goneially used in years 
of dionght. 

255. Q. Was it not so in 1891 P— I do not know ; I was 
not out in that year, but presumably they were. 

Mr. Nicholson stated that they ware used very 
largely where theie was a small *upj ly m the tank and 
sometimes even when there was no supply. 

266. Q. In paragraph Oof your note you say “ aB to 
substitution, it cannot be said that irrigation under works 
(v) and ( 1 ) leads to any such on a large scale, for paddy in 
itself is no more valuable than our dry giains.” 1 don't 
quite understand ; the price of paddy is generally highor 
than that of the grains P— The prices of paddy and ragi 
are generally identical. 

257. Q. ( Mr. Ibbetson .) — Is paddy unhusked rice P— Yes* 

258. Q. (Mr. Muir-Mackcnzie.) — I sup pose that very 
few of these supplemental y wells existed bef< re the tanks 
were made P — Very improbable. 

259. Q. Would you not bo afraid if water was taken past 
supplementary wells after they hud been made? — The fear 
would discourage ray ut h from digging such wells under these 
tanks P — I am alluding to Mr. Ibbetson *s suggestion? — 
That suggestion pie-supposed that tho whole custom of 
cultivation under tho tanks was modified, that instead cf 
the main crop being paddy the whole of the tank ayakat , as 
at present existing under the wells, was to be devoted to 
garden crops. 

260. (Mr. Muir- Mackenzie.) — Do I understand your 
suggestion in that way P 

(Mr. Ibbetson.) — In the case of paddy, tho well is 
complements y but not supplementary. In tho case of all 
others you can go on just ob well without tho tank. 

201. (Mr. Muir- Mackenzie.) — Assuming that same con* 
ditions exist, do you not think that the digging of supple- 
mentary wcIIb will be seriously discouraged P—1 suppose 
tno well existed before the question arose. 

202. Q. You mean well* are already dug P— That is tho 
suggestion put by Mr. Ibbetson. If you tefuse to let water 
out of your tanks in order to mako people dig wells, 

J icoplo will have sense to «ce that they can get water by 
ligging. They would have generally a site to dig a well 
nithin a certain range. You need not fear the sense of the 
people on that point. 

263. Q. The expenses of lifting water would ho very 
serious in the cose of a well? — Probably it would be very 
low lift ; it might be only 4 or 5 feet. 

201. Q. Even that would be expensive as compared with 
flow ?— Yes. But it would be cheap compared with a 20 
feet lift, which he might havo if there was no tank. 

265. Q. In paragraph 14 you say speaking of the Kur- 
nool Cuddapah Canal “ Government should then cause a 
detailed and careful investigation of the irrigntional capa- 
city of the country to be made on broad lines." What do 
you moan by “broad linc>P ” Do you mean protective lines? 
— I should say protective lines. 

260. Q. As contrasted with merely financial and produc- 
tive lines P — Not only that; the broadest principle is to 
utilise tbe water rather than try to make money. 

207. Q> (Mr. Muir-Maokcnzie.)— You say in paragraph 
JQ “ that supplemental wells ure very common in some 


parts, but in other parts are rarely seen in the wet lands and 
any explanation of the faet is difficult to find/' Is not 
the explanation of the fact that the tanks above them have 
an insured supply? — No. I don’t think so. In some parts 
of Chingleput vou see supplemental wells, and in others 
jou see none. You see the Bame in the Deccan. Some 
tanks have supplemental wells and some havo not. . Why 
it is so, I cannot say. I bate not been able to work it out. 

268. Q. I understood ^ ou to say that in the ceded dis- 
tricts only 3 per cent, of the area could be irrigated. Per- 
haps yours is a ptovisionul figure P— It is a veiy provisional 
figure. 

269. Q. Can vou give us any idea as (o what is the 
present area P — I don't know.* In Anantapur district there 
is 38,000 out of 1£ million cultivated. 

270. Q. Would you despair of seeing the present area 
under tho well-irrigation doubled ?— In some parts of tho 
ced«d districts I don't think that there is any opening 
whatever, and in other places tho area conld be largely 
increased. 

271. Q. 1 presumo that the existing wells are restricted 
to those areas where the country is most suitable. You 
think that the number could not bo doubled as a whole P— 
Probably it might very well be doubled. We have 185 
thousand acres irrigated by wolls in tbe Deccan district ut 
piesent. 

272. Q. You think that aroa could be doubled P— Yes. 
In u very laige portion of Kurnooland Bellary and In some 
parts of Anantapur there is no opening, oith^r the country 
is too high and rocky and you could not expect water and 
veiy often it iB a quotation of distance from villages, a very 
important factor in tho probable number of wells. 

273. Q. You mean the rat at would not sink manyP — 
No In some parts of Kurnool the probability of sinking 
wells is very large, and in others the reverse. 

274. Q. I understand these varying conditions and diffi- 
culties, and what I want to know is whethor there is any 
doubt whether the existing number of wells eould be 
doubled?— It could be done. 

275. Q. If it could be done how long would It take pro- 
vided that money was freely advanced and a special estab- 
lishment wan provided and everything was given to get it 
done P — It depends on the number of men you could put on. 

276. Q. What would you liko to put on in each district P 
Would you liko to see one establishment in each district P — 

I would not to begin with. I would like to see how it works. 

I would make the establishment of a Deputy Collector and 
a number of men, ltevenno Inspectors and subordinates to 
carry out inspection. I would apportion them parts of the 
Kurnool district first and see how it would do. There an 
officer could double the number of wolls. If a man knew 
the people, given the money, and given the establishment it 
would probably take three year* ; I do not see why it should 
not be done, if ho has everything in his favour. 

277. Q. Certainly ho might manage it in double the time, 
say six )earsP — lie ought to or bo hanged. 

278. Q. At any rato there is nothing extiavagant in hop- 
ing that the number could be doubled with the aid of 
liberal advances, suitably advanced within twenty yearsP— 
Yes. 

279. Q. I observe in the statistics yon gave tho area 
protected in all seasons, by which I understand tho area 
protected in the worst season is mder all sources of irriga- 
tion very much loss than in ordinary seasons. That in- 
cludes wells. Our statistics seem to show that the area 
protected by the wells, in tho very bad soason, in the first 

car of drought, runs very much abovo the area pioteoted 
y wells in ordinary soasons ; although in subsequent years 
of drought it sank on the whole owing to the exhaustion 
of wells, still it kept above tbe average of that protected in 
the ordinary seasons owing to tho construction oi more wells 
and other causes. Do you consider that those figures are 
thoroughly reliable Miat are given here P-— I should not like 
to say that the figures are more than the best available 
estimate at the time that we put them together. 

2S0. Q. For instance, we take Cuddapah 96,900 in ordi- 
nary years aud 48,400, a half, for bad year. I should havo 
expected to see 200,000 in a bad year ?— A bai year, ss a 
rule, is only tho culminating point of a series of bad years. 
The year of drought is generally speaking preceded by a 
number of bad yean. We very seldom find ourselves jump- 
ing into a year of drought suddenly. 

281. Q. I am afraid that will hardlv explain facts in 
Gujcrat ; 1899-1900 was unquestionably the culmination 
of a cycle of b&d seasons, yet the area nndcr wells enor. 
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mously increased, donbled I think P— My own experience 
of wells in a year of drought was tho capacity of a well 
was very much reduced. 

282. Q. I have not asked the well capaoity. But I have 
usked about the area under wells. Can't you get a pit dug 
with a stage mdt which will last for a year. That was 
done in Ahmadnagar in 1897 ?— Thufc could be done iu the 
coa>t districts. 

283. Q. Not in inland districts P — You have not got 
water ; you could not get down to it. You surprise me. In 
on r inland districts such as Sholapore they make such 
efforts to increase the area. The area acertainly does not 
diminish. The total area was very considerably increased 
under pressure of famine. 

(Mr. IbbeUon.)— I never heard such a thing in the 
Punjab as kachcha wells being dug in a season of drought. 

284. Q. (Mr. Muir-Mackenzie .) — You do not think if 
money bad been liberally advanced iu time ; you could have 
obtained such an increase iu 1891 P— In 1891 at the start* 
ing, money was given as freely and as largely as could be ; 
but the establishment was insufficient and u large number 
of wells was started in different places and they were all 
pakka wells. 

285. Q. They would not have been in time to have done 
anything in that year P— Some of them might have done. 
What they did in Coimhatoie was to deepen the old ones 
and mike them efficient and therefore they kept up the area 
irrigated. 

286. Q. 1 have no doubt that accounts for increase in 
area P~ And the same happened in Kuroool in the 3 car 
1892. 

287. Q. Nevertheless in Coimbatore the area inigated 
under wells in bad years is put very much less than in ordi- 
nary years P — -At the time that atlas whs compiled the in- 
formation available as regards wells was very limited. 

288. Q. You would surely have good information about 
1891-92 ?~ And all that was available iu 1892 was pub- 
lished in 1895. 

289. Q. I am sorry to worry you, hut it is a very im- 
portant point why the area under wells should go down P 

(Mr. ibletson.)—A\\ our experience in the nmfussil 
coincides with Mr. Benson's experience. 

[At this stage tho President read a letter from Colonel 
Grant 'of Mysore.] 

( Mr . Nicholson.) — I do not think kachcha wells are 
possible iu famine distiiots. 

290. Q. (Mr. Muir- Mackenzie.) — Do you think money 
has been advanced for wells in time in years of drought to 
get them to dig wells in time for use in that yeat P— I do 
not think, as a rule, that money was given nearly soon 
enough to enable them to get any direoi return that year. 

291. Q. How soon should money go out P— You should 
beg : n 20 years beforehand. 

292. Q 1 mean for the multiplication of fcachcha wells in 
a year of drought P — As far as 1 remember, there is a ruling 
on th it point that it is not allowed ; a special ruling was 
made in regard to Ponneri taluk and we did not give 
money. Ah a rule, we do not give money for kachcha 
wells. 

293. Q. Would you nut advooate money being given 
liberally in coast taluks P- I would. I think I did advooate 
it ten years ago. I do not remember what happened. 

294. Q. Is it possible to advance money earl> enough in 
Deccan taluks for wells to be made in time P— Not at all, 
unless you aie going to have drought for two years. In a 
year of drought the water level would have goue down very 
low. 

295. Q. Therefoie the only thing to do is to take earn to 
get it done beforehand in the previous years P— -Get the 
money befoiehand. 

296. Q,- Can you give me at all a correct idea as to the 
increase of wells in the last ten years in any of the dis- 
tiiots ?— No. 

297. Q. Are there no statistics or settlement reports P— 

1 do not think there are any figuies which can do safely 
relied upon on that point except the actual number con- 
structed by loans which we know. 

298. Q. (Mr. IbbeUon.) - One witness, who spohe with 
some authority, told us sometime ago, that however favour- 
able the conditions were for irrigation, and however much 
you may irrigate from wells or small tanks, he would very 
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much hesitate to introduce into btok cotton soil extensive 
irrigation, suoh as you get from a big (anal, for fear of water- 
logging ou account of the retentive nature of the soil. How 
far would you share in that appiehension P — I do not know 
exactly how water-logging would occur unless water ran 
over tho land, until .you send it down distributaries. You 
could not do it, until you puddled it. 

2j 9. Q. Hie view is this: black cotton soil even when 
most suitable for irrigation, where conditions at* most 
favourable, cannot safely be irrigated wholesale ; that is to 
say, large areas together, such as you get on a big c«ual, 
because you would get. water-logging P — IT \ou get black 
soil suitably drained, thore Is no difficulty. 1 don't think we 
neod be at laid, because wo have done it in Kistna. But 
that is not. the black soil of the Deccan. If wo have black 
soil that in sufficiently mixed and suffioieutly drained, it 
would obviate danger ; but if >ou have a retentive soil, I 
would agree with what has been said. It is a dangerous 
thing if you have retentive soil. Unless everybody piaoti- 
cally changes tlioli system of ii ligation it would uot bo 
possible. 

30 J. Q. Unless water is used with tho strictest economy P — 
Yes. 

301. Q. You only apprehend that danger in teally stiff 
black cotton soil P — Yes, and ulso where there is difficulty 
about drainage. 

302. Q. Suppose drainage is good, even then do you think 
that stiff black cotton soil could bo inigated wholesale with- 
out danger H— I think it could be, but I don't think it 
should be. The evidence of 1876-77 undor the Kurnool 
Canal shows it could be done, profitably done ; they had 
i 0,000 acres. There must have been very large blocks under 
the canal. I do not know what they were. 

803. Q. The irrigation in the single 3 ear of 1897 would 
hardly be within my question 1 mean regular irrigation P — 
It depends more upon what the 01 op is than anything else. 

804. Q Say eune and garden crops P — You must have 
continuous supply of water lor them. I don't think oane 
and gaiden mops would flourish tioely on stiff clayey soil. 
You do not find much of them. 

305. Q. Have you heard any suggestion that after that 
ixtensive iriigation under the Kurnool Canal in 1877 the 
next year’s 01 op suffered on account of the soil being 
Bour P — I was not there soon enough afterwards ; I know 
they used to say down below that, tho first time that laud 
was inigated and gave a pior return it was dco to water. 

806. Q. Do you believe that the crop would be deteriorated 
year after year by irrigation P — Not if you treat it propeily. 
Water is a stimulant ; if you have a heavier eiop, you will 
have less left behind. 1 don't think anything serious would 
happen in any way. 

307. Q, (Mr. Eajaratna Mudaliar .) — You said by 
extension of second orop you would get more revenue than 
3 on would by extending the, first-crop cultivation P— You 
will get woio revenue with less cost. 

808. Q. You would get double the revenue. Would not 
that cover the increased cost P — I doubt it, bocau-e our 
present works were made in the most favourable situations. 
If you want to extend the first crop you must go to a 
greater distance. That is the engineering point of view. 

309. Q. In Madura there was same complaint on the part 
of ra^ats that sufficient water was not available loi second 
crop. They wanted irrig ition for ten months and the Ex on- 
tive Engineer maintained that they oonld grow two crops in 
nine months. What is your experience P — They could glow 
two crops iu eight months. 

31 0. Q . 1 don't mean by change of system, but assuming 
they don't change the system ? — If you have a change of 
water-supply, there must be a change of system to fit it. 

311. Q. Assuming they continue the present S3 stem, do 
you think nine months' supply would be sufficient P— They 
have not made the system to lit nine months. As far as 1 
understand it, their present arrangement would not fit the 
present system, because they would not ai range the 83 stem 
to fit nine months. If they get nine months' water the]! 
must fit the system to it. It is quite long enough. 

812. Q. How could they fit it ? — You have three months' 
crop and a five or four months' crop ; yon c -uld get those twe 
crop** into mne months, with an interval of « month. 

313. Q. About 40 duyn aie mjuiied f< r se* iihug* ?— The] 
could gr »w ‘hem with «e.ln 

314 Q. lheie are no wwls them P— They could ai n k 
them. You have got a three month*' crop ai.d a five months' 
crop and you have one month's interval. 
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315. Q, 'JVro mnst bo time for preparing the land and 
preparing the seeds P — How long would that tako P 

816. Q. Tliat is what you must say P— You would grow 
first crop seedlings and have them ready when you get water* 

817. Q. That assumes that there is water P— Water is 
available everywhere in wells They might have to lift it 
for seed-beds which will only he for a small area. It is 
only for a certain proportion of the area that they want 
this firH crop planted so soon. Tinnovelly rayat is better 
than Madura people. He sows seeds dry. He very often 
ploughs the area and sows the seed broadcast before water 
oomes down the river. Generally speaking, in that country, 
you get a very large amount of kodai or hot- weat her ram 
and there ought to he water in many of the tanks. There is 
a considerable area of land cropped with kodai in the dis- 
trict. That is done when rain falls in Apvil and May. I 
don't think there 1 b anything impossible in growing two 
erops as far as they have got water for it. They may 
want possibly in some cases to substitute four months’ 
paddy for five months’ paddy. 

318. Q. (Mr. Muir-Mackenzie.) — I would ask you what 
is special condition or conditions in Coimbatore which have 
enabled such a largearea boing put under wells. Is it the 
people or is it the rock P —I think it is a question of many 
things acting together. First of all, they have a bad set of 
conditions to deal with. 'I hat is the rainfall. 

819. Q. 8o have they in the Deccan P— They have ; but, 
on the other hand, the distribution of the rainfall is differ- 
ent. It lends encouragement. You have got protection. 
Considerable rainfall comes in April and May and then you 
have three months’ drought and then the rains again. You 
have the first two months’ rainfall with little water in wells. 
With kodai rainfall, you get a lot of water spread over a 
much larger area effectively. Again at a later season you 
got a second crop after the second rains. From tho same 
land you can get two crops certainly over tho greater part 
of it. Well-irrigation theie is very effective. 

820. Q. Do I understand vou that with two sets of rain 
they got full wells again ? — Tliat helps them out over a 
larger area and also keeps up tho supply- It is only when 
the rainfall is so late that they have to depend very largely 
on tho undei -ground water that people feel the difficulty 
very considerably. 

821. Q> The second reason I believe is that they are 
exceptionally energetic and enterpiising P— There is no 
doubt about it. They are hardworking. Cultivation is 
very good under the wells. I think that the fact that the 
country ia enclosed is an encouragement to wells indirectly. 
Crops are all protected naturally. 

322. Q You don’t think it is general for people to make 
hedges to protect valuable crops. It is one of the puzzles 
that is open to any man’s investigation P -I havo not quite 
satisfied myself on that point. 

828 Q. Is the geological formation specially favourable P 
— 1 think it is so ; the rock holds much water. There is 
great deal more water at corresponding depths than there iB 
in the Deccan districts. 

324. Q. The whole well is sunk within the rock in Coim- 
batore P — All the bottom portion will bo blasted out. 

825. Q. After 80 or 40 feet P — It veriest vory much. In 
some places we will be able to got crowbar work up to 10 
foot or so. After that it is more or less blasting. Deepen- 
ing must have gone on for generations. 

820. Q. Tlioy have been quarrying a bit more every 
yeai P— Yes. 

827. Q. ( The President .) — The spring levels are pretty 
deep?— It runs down in somo places to 35 foot. There is a 
lift of 88 feet in wells in Palladam. 

328. Q. (Mr. Muir Mackenzie)— Cuddapah is another 
district where there are groat many wells?*— In portions of 

ft. 

829. Q. Tho number of wells relatively is large as com- 
pared with other districts. What is the favourable circum- 
stance there P -In the sub-division you will find wells in 
the valleys. The country isven broken ; son will find wells 
along natural drainages and a number of little tanks hold 
up water not only for wells in the ayakat, but they rahe 
the water level generally. Then in the oustern talnks you 
have got two natural hollows, and the rooks dip into the 
hollow. Water is found in the centre of the valley. In 
these sandstones you can find water everywhere. 


330. Q. There the facility is in the formation of the 
country P— In tho eastern parts of Cuddapah the formation 
of the country offers facilities for wells* 

331. Q. Whereas it is chiefly due to geological formation 
in sub-division taluks only, but there it is due also to the 
formation of the tanks P—Yes, they help it oat. They 
keep the water from running away. 

332. Q. There is one other auestion in connection with 
the wells P Would yon ad vooato tne keeping on any of the 
tanks, for instance, Periyar ? Would yon advocate the 
keeping of water so as to give a limited supply throughout 
the whole year with the object of encouraging sugarcane 
and such like crops P I may explain that in most of oar 
Horn bay works there is water for almost perennial irriga- 
tion, viz., that is given throughout the 12 months in the 
3 ear. Wo could not grow cane ' without fchatP — I doubt 
whether it would be good policy. 

833. Q. Why not P— Because your losses on the amount 
of water tliat you wmld have to provide to supply small 
areas during the dry season would be very large. It is a 
difficult thing to speculate about. 

334. Q. (Mr. Nicholson.)— With reference to Mr. Ibbet- 
son’s question as to the result of limiting the use of water 
extending thereby the area to which water so saved would 
be extended ; as a matter of faot, is there in many cases scope 
for the extension outside the ayakat of the tank owing to 
the lie of the land or other reason P— In high levels if you 
get full tank you can do it. If you get a partially filled 
tank you would probably require all the water there is for 
the who!o ayakat . 

335. Q. So that the answer does not affect the great 
number of tanks which will come under the term precari- 
ous P— I havo got a little bit mixed. 

336. Q. It is important because, as I understand, many 
of the tanks have a small area in the ayakat which cannot 
bo irrigated in the present circumstance owing to the lie of 
the land P— I do not think that it is an area which in 
average y« ars has been in igated previously. 1 do not know 
whether it necessarily follows that it iB the only area com- 
manded. In the case of a good many tanks, in the flatter 
country especially, other areas could be commanded. Of 
cou i se in narrow valleys you could not do it. 

337. Q. And those narrow valleys are in the precarious 
districts of Anantapur and Cuddapah P— Y r es. 

338. Q. Is it not an academic question, seeing-that it 
would practically amount to a breach of faith to give water 
to dry lands instead of the vvetP — As the question was put 
to me, it was entirely a question of speculation. 

389. Q. If you had a tank, with a certain area below it 
entirely irrigated by wells growing garden crops, would 
there be any difficulty in tnking water beyond it. Have 
you ever met with such conditions P — I have never met with 
such conditions. 

840. Q. You said that funds were stopped when loans 
were half issuod in 1892 owing to want of funds. How did 
the shortness of funds arise P How was it that Govern- 
ment found iteolf unablo to issue a second instalment P — 
Tho original urant for loans was, I believe, 5 lakhs. As a 
means of relief, Collectors were encouraged to advance as 
much money as possible for land improvement. Advanoes 
promised ran up to something like 29 lakhs and when a 
further gr .nt was askod for from the Goreinment of India 
there were all sorts of questions laised, and until full ex- 
planations were given they said no further sums wore to be 
advanced. 

841. Q. I understand that the Government of India 
found itself unable to advance funds at that particular 
peiiodP — They declined to authorise tho further issue of 
money. 

342. Q. Did the Collectors go on making advances know- 
ing that they had only 5 lakhs P- The Local Government 
asked Collector to go on with advances seeing that it was a 
very useful thing to encourage. 

848. Q. One other question which has arisen espe ciall y 
with regurd to the second crop ; many of the witnesses have 
stated that the real difficulty is that owing to want of 
manure land deteriorates if second crop is raised. Have 
3 on any suggestions to offer which will get over the diffi- 
culty or is it a real difficulty P- To take two crops out of 
land, you naturally Want more manure. Under the most 
favourable conditions that we have for seoond crop, the 
manure question is not a pressing one. 

344. Q. Why P— Because the supply of silt from the 
rivers is most important- 
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345. Q. Take the Periyar lands with reference to which 
the questiou largely arose P— That does not refer to Becond 
crops. 

346. Q. Woull it be possible to encourage the growth of 
second crop if manure was more easily obtainable P— I do 
not think that the manure difficulty would remain a prac- 
tical difficulty. Pcoplo would get over it as they have in 
Tinnevelly. They go 30 or 40 miles. 1 know people march 
30 miles from Tenkasi to bring leaf manure. Similarly, in 
the Poriyar area, when things get into working order, 
people will got over the difficulty themselves. 

347* Q> Is it not a fact that owing to want of manure they 
have to send cart*, 30 or 40 miles, for instance, to bring the 
manure that is very necessary for cultivation P — That is to 
say, they utilise a portion of the country where it is easier 
to grow manure for the benefit of the oountry where manure 
cau be most advantageously used. 

348. Q Can you suggest any method by which manure 
can be increased and yet cheapened P— On the land where 
crops are grown, manure can bo grown. Granting water 
free to encourage it would be the most effective means of 
increasing it. 

349. Q. Suppose free grant of water is not ullowed, would 
there b* any possibility of getting round it in any other 
way P — I believe there is a very large arfca of wusto land 
which is quite within easy reach of the Periyar area which 
can be easily utilised by the people at a very low cost. 

350. Q. Would you extend the standing oi dor I was quot- 
ing and make plantation for manuring purposes free P — Yes, 
for a reasonable period. You would do better to utilize land 
for growing something than let it lie unused. 

351. Q. With reforenoo to the development of wells, 1 
think you are in favour of a somewhat different principle 
of repayment of the loans advanced by Government ; would 
yon explain it P— I am inclined to think that the whole 
thing should be made into an annuity fixed upon the lend 

362. Q. In what way would it differ from the present 
system P— Land is simply a secuiity. Jf my proposal is 
adopted, the charge would become a portion or the land, 
assessment. 

358. Q. By virtue of the annuity the loan would he puid 
off insensibly. You would like this iu prejeronco to its being 
subsequently paid P— Yes. 

364. Q. Do you mean you would not give option to the 
rayat to pay off his loan iu a shorter period ? — No. I would 
not prevent men from clearing up and paying the whole 
amount. 

356. Q. Will you ordinarily allow ten years P — Twenty - 
five years at 6J per cent. 

356. Q. (Mr Muir* Mackenzie.)— Wbat period of 
annuity will you fix ? — I would fix it at 6* per oeut. It is 
a simple thing. 

357. Q. Why don't you fix a longer period bo that you 
may have a better chance of getting down to the poorer man. 
Don't you think the layat would be tempted by smaller pay- 
ments which would result if you increase the period ? — If 
you get down to the smallest men they would prefer long 
payments. But a luge number would like to get rid of it. 
Personally I would do so if I took a loau. 

358. Q. If you introduce long payment will there not be 
better chance of getting at smaller men P — It depends upon 
wbat you are prepared to accept as security. According to 
the interpretation of security at present, you cannot get 
down to smaller men. 

359. Q. It is impossible to get down to them at nil P— As 
far as I read the rules as at present interpreted. 

360. Q. How are they at present interpreted P— Land 
must be security, but not improvements made. You must 
take land without improvement. 

361. Q. (Mr. Nicholson.) —Would you take the plan men- 
tioned by one or two witnesses of advauces pari passu with 
the work P — That seems to bo the only common-sense view 
aud when you have proper control of the advances, but for 
tbat the present staff have neither the time nor the 
inclination. 

862. Q. So tbat the method connotes proper staff and 
good establishment P— Yes. 


363. Q, Ouo witness has suggested that small oil-engines 
should bo provided on deep wells in preference lo individual 
wells with bullocks. What objection do you find to that ?— 
In the first place, it has got to be proved that you will got 
any more wator at the deep level. In the second place, the 
man has got the cattle and he must keep thorn ; ho is pro- 
ducing his fodder and it is a useful way of employing them 
at the mot, when he cannot employ them on the fields. 

364. Q. Witnesses have also said that good dry soils pro- 
duced as much in normal years as irrigated soils. What is 
your experience P — If you get a first-class irrigated land 
and a first-ola*s unirrigated land, the irrigated land would 
yield considerably more as a rule. 

365. Q. I used the word good land to mean land in proper 
manurial conditions P— I doubt whether you will find any 
land that is bettor than the best land iu Ti njoro. I do not 
know whether you will get a better yield. 

366. Q. Taking it in another way you say that 10 per 
cent, of the land in the Ananta pur distih t is irrigated in 
ordiuary years. It is possible to add 3 or 4 or even 10 per 
cent, of further irrigation. It means that 80 per cent, of 
the land under cultivation cun never be irrigated P — Yes. 

367. Q. Is there any method of protection which you can 
suggest other than that of direct iirigution P — Every bit of 
roanuie that you get into the land and a more thorough 
tilling of the soil makes the land very much more secure. 

368. Q. Would it very much further secure the crops in 
the worst areas P— I doubt whether on the high ground 
where the dry land is very near the rook it can protect Iho 
crops. 

869. Q. Taking the Presidency generally P— Taking the 
noitkern port on of Anantapur and the gi eater portion of 
the eastern part of Belluiy, 1 have not got tho slightest, 
doubt that the crops in that area might bo made very milch 
moie secure. 

370. Q. ( Mr . Muir- Mackenzie.) — 13y doep tillage?— 
Yes. I was up in Adoni in December 1896 and cotton crops 
on land that had been deeply tilled were looking very well 
alongside of the crops on the lands that had boon ordinarily 
tilled, which* were all gone or going very fast. 

371. Q. (The President.) — Is the rayat taking up the 
practice fast P — It is tho practice iu that pait of the country 
to till a certain proportion of the land deeply and their turn 
comes very slowly. It is chiefly done to get out tho nath 
grass. I judge from tho lesults that it has a veiy good 
effect. 

372. Q. (Mr. Muir* Mackenzie), — It is not the getting 
out of the giasH that made it better P — No. Tho cotton on 
the field alongside had gone. My attention was called to 
it by the Cotton Agent there, who wanted me to come aud 
see it. 

373. Q. (Mr. Aficfwlson.) — Have you not often seen in 
seusons of drought in Tinnevelly and other places that 
fields, side by side, had good ciops and bad crops P — Yes. 

374. Q. For instuuco, putting the most crucial case— 
that case you know— you remember tho famine of 1877 P — 

I remember the season of 1876. 

375. Q, Tho Suidapet farm consists of rather saudv 
soil P— All sand. 

376. Q. Did you not get a oholam crop with a certain 
amount of grain and a largo amount of fodder with 1£ 
inch of rainfall on deeply tilled soil P— Yes. That is on 
record. Wo had a crop of soighum of 1,600 pounds to the 
acre. 1 don't say in that case it was due to manuio. 

877. Q. (Mr. Muir* Mackenzie) — Had you abundant 
manure P^-lt is a lon^ way back to remember what we did 
in the year 1876. We did not do unythiug extraordinary. 

1 remember the crops. We had 5,000 pounds of straw. 

378. Q,. Wiiat was the atea ; was it a fairly large area of 
10 or 20 aciesP 

(Mr, Nicholson.) — I think it was about 3 acres. 

(Witness.) — The next one was between 3 and 4 acre*, 
where we hud a small yield of giaiu and about 3,500 pouuds 
fodder. 

379. Q. (Mr. Nicholson ,)— Alongside all that, on shal- 
low tilled ground land there was next to no grain and 
hardly any fodder ? — Yes. Its only importance was as u 
lelativo outturn. 
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Mr. H. N. II. Reid, Executive Engineer on special duty, JDivi Pumping Project, Kistna. 

( Bajahmundty , 17 th February 1902.) 


Answers to Question h for Publio Works officers. 


Mr. 11. A. U. Q** ^ & 3. T believe that the construction of a large 
tteid storage reservoir on the Kistna is feasible and would per- 

" nut of the expansion of tho ayalcat now under the anient 

to one million acres of first crop land and two lakhs of 
second crop, besides enabling the canals to be kept open for 
eleven months in the year. It would also enable a greatly 
increased discharge to be sent down the Kurnool-Cuudapith 
Canal, or similar new cut to be made, and so greatly in- 
crease the aiea irrigated from tho Ponner river in Nellore 
district. I have gone fully into the matter in my note to 
Mr. II. E. Clerk, dated 28th September 1901. I am 
just leaving for the Palnad to obtain further information 
as to the nature of the river-bed. 

I do not see how a similar reservoir on tho Godavari can 
be required for the irrigation in this presidency, as there 
is more than sufficient water in the river for the gross area 
commanded by the anicut at Dowlaishworam. 

I believe that at least two, and possibly more, now major 
wot ks are possible by using largo pumping machinery for 
pumping water from the Kistna and Godavari rivers. The 
site for tho former is below tho uniout and about 20 miles 
from the sea, the area (60,000 acres) to be supplied being in 
J)ivi Island. Complete plants and estimates amounting 
to 12 lakhs of rupees are nearly ready for this project 

The site on the Godavari is on the rigid bank about 15 
lujles above the anient. Preliminary levels arc now boing 
taken and tend to show that an area of nearly one lakh of 
acres can bo so supplied on the north of the Godavftii-Ellore 
Canal. Either wet or dry lands to bo irrigated and the 
supply lo be maintained throughout the year. Levels will 
shortly be taken to accertaiu the feasibility of a similar 
though smaller project on the left bank of tho Godavari, 

A pumping project lor about 60,000 acres is also feasible 
on the right bank of the Kistna above the anicut and 
probably also ou the left, but owing to the shortness of the 
supply m the river these must await the construction of 
the reservoir. 

Q. 6. I believe the work now being done by the six Tank 
Restoration Scheme parties in the way of examining in 
detail each river basin and recording tho hydraulic fea- 
tures in the form of memoirs and maps to be invaluable, 
but the progress is slow, and I would at once double the 
number of parties, the cost of which is not great.. Tho 
real expenditure of the Tank Restoration Scheme is not on 
these survey parties but in tho execution of the tank le- 
pair estimates which they prepare and which are earned out 
by the regular divisional staff . This work consists in put- 
ting in adequate surplus escapes winch is very neoossary 
though 1 think the length usually allowed is more than is 
strictly required. No escape can be made at a reasonable 
cost to withstand a cyclonic outburst whicli may not occur 
once in 60 years. At present 1 think the value of the co- 
efficient in the formula I >= CM if is taken too high. The 
main item of expenditure is in making up the bundt , a grout 
pait of which is absolutely unromunorative. It is obvious 
that a newly raised bund will lose much more by attrition in 
one monsoon than will one which has been through several 
rainy seasons, and I think it is economical to allow a bund 
to go as long as is reasonably safe without remaking and 
then make it up to ample section to last for a number of 
3 cars. All tanks under 200 acres are supposed to come 
under kudi-maramat repairs, and it is probable that some- 
thing would be done by the villagers if they know that their 
efforts alone could save their tank from destruction. At 
present the bunds of all tanks with few exceptions are 
made up under the provisions of the Tank Restoration 
Scheme estimates. In very few instances can it be shown 
that the Tank Restoration Scheme repairs will increase the 
tank ayakat by so much as a single acre. 

In 1898 the practice in the Tank Restoration Scheme 
office of pieparing detailed books of plates for each minor 
basin was given up and the men so employed were put on 
to check the large accumulation of estimates that were 
waiting to get through the office. Before this it was not 
nnnsual for an estimate to be sanctioned and issued for 
execution some two or three years after the levels of the 
bund hud been taken. A further delay of a year at least 


in the Division office in carrying out the work, due to lack 
of funds, was not uncommon, 8o that the work was actually 
completed some four or move years after the levels of the 
bund were taken and tho earthwork quantities by this time 
were practically worthless. Even now at least two yours 
must, as a rule, elapse between the levelling and the repair- 
ing of the bund, 

I would therefore stop altogether tho preparation of es- 
timates and confine the Tank Restoration Scheme parties to 
tlic mapping and grouping of tanks and collection of all 
hydraulic details as is now done and published in the 
memoirs, at the same time doubling the number of the 
parties. When any tank is really in need of repairs the 
information supplied by the memoirs will enable either the 
Public Works Department or tho Revenue authorities to 
prepare tho estimate if merely supplied with levels of the 
bund . 

The Tank Restoration Scheme if properly worked would 
provide a valuable training ground for subordinates for the 
Public Works Department, but the prospects are poor and 
the work monotonous and candidates for employment only 
enter to gain some experience and at once comm once 
looking out for something better. If a definite number 
of upper subordinates were taken every year from the 
Tank Restoration Scheme, a better olass of men would enter 
and only men who had shown themselves to be intelligent 
and industrious would be admitted to the Public Works 
Department ; a two or three yeais’ piobathm would be quite 
sufficient. Men of experience are not required as sub- 
overseers in the Tank Restoration Scheme, but men who 
are active and quick levellers. Senior men will not stay 
if they can possibly help it. I don’t think that there is 
any prospect of increasing to any material extent the 
number ot t hese minor tanks. They are nearly all of na- 
tive origin and tho local cultivators are keenly alive to the 
advantages they confer on their lands. If any group of 
rayats see a chance of storing water, ho we vet little, they 
at once combine and throw up a bund lor the purpose. 
They require no aid from Government for this purpose. 

The funds now expended on tank repairs I would devote 
in great part to a detailed investigation of every district m 
the presidency and to the provision on all tanks of self-act- 
ing weirs. The Tank Restoration Scheme investigation 
is not sufficient in itself. It is confined to existing works, 
and the officers in charge of the parties are not competent 
to make the detailed investigations that should be made. 
This should be done by an Executive Engineer making use 
of the information already collected by the Tank Restora- 
tion Scheme and should bo exhaustively carried out for each 
district not omitting the oponings for use of pumping 
machinery whether on a large or a small scale. 

I think it would be possible to effect a great improvement 
at a very moderate expenditure by providing all minor 
tanks with self-acting weirs. The idea is no new one, but 
nothing has so far been done. My predecessor in the Tank 
Restoration Soliemo wished to adopt an iron falling shutter 
bimilar to those on the Cheyar anicut in North Arcot. 
Ihcse shutters are efficient bnt are heavy and very expen- 
sive and cannot be repaired locally. 

There is in one of tho back volumes of the minutes of 
Proceedings of tho Institution of Civil Engineers (Vol. LX, 
I think) a cut showing a falling shutter which was many 
years in use on one of the Cheshire canals and was said to 
have proved quite successful, and which 1 think would 
prove suitable tor geueral adoption on tho mine r tanks and 
of which a trial should be made. The iron shutters on the 
Cheyar anicut are only automatic in the sense of falling 
when the water reaches a certain level. They have to bo 
raised by hand. The one I refer to is absolute! \ automatic 
hot li in tolling and rising and is so simple that it could be 
made and repaired by any village carpenter. A board 1| 
inches thiok and of a width to correspond to tho difference 
in level between full tank level and maximum water level, 
say, one or one and-a-half feet, is placed on edge with its 
upper edge at maximum water level and its lower one at 
iul! tank level. It is hinged at the outer edge so us to fall 
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a Way ffom the tank when depressed by the water pressure. 
'I he plank is, say, 10 or 15 foet long, and to the upper edgo 
is attached a lover arm, or two arms— one at each end 
pointing in towards the tank and carrying an iron weight 
at its extremity. The lover arm is inclined at such an angle 
to the horizon as to cause the centre of gravity of the 
whole to fall ontside the base of the plank when depressed 
and tend to mako it rise. When the tank is empty the 
counterbalance weight nlways keeps the nlank upright and 
when the tank is rising above F.T.L. the action of the 
weight is sntticient to maintain the upright position of tho 
pUnk until tho water reaches the upper edge or M.W.L. 
when the pressure of tho water overturns tho plank and 
permits tho weir to discharge effectively between the levels 
of F.T.L and M.W.L. As long as tho water remains 
above M.W.L. tho plank remains depressed, but is raised at 
onre by the action ot‘ tho counterweight as soon ns the water 
falls below that level. 

Experimental adjustment is necessary to determine the 
correot position of the lever arm and the weight of tho 
counterbalance. This could be easily done oneo for all for 
varying heights of M.W.L. above F.T.L. 
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The desired length of weir would he made up of a Mr. 11. <V. //. 
succession of these planks, each end of which would, wlu-n Reid. 

raised, fit against a reeoas on an ordinary calingulah stone, 

the top of which would be at maximum water lovel. 

The only objection I have ever hoard urged against this 
automatic weir is that floating trees might broal: off tho 
arms. This contingency is not probable and even if tho 
arm were broken, the plank would fall and so fly to safety. 

Tho plank could he made of the most ordinary junglo 
wood and the lever arm and counterweight mad a by the 
village blacksmith, while the hinges could bo oheaply 
purchased. The cost of such an automatio weir would not 
bo more than Its. 2 a foot. 

As tho great majority of tanks are vory shallow, the 
increase of storage afforded between F.T.L. and M.W.L. 
would bo very great, probably not less than 20 per cout. 

With 35,000 major and minor tanks irrigating about 
2,000,000 acres this moans an increased m/alcat of about 
ftores. 

The three lakhs now spent annually on raising the bund* 
would, in a few years, provide every tank with an automatic 
weir. 


1. Q. (The President.)— Yon are on special duty I 
understand just now P— Yes 

2. Q. What is your duty? I have been for one aiul-a- 
half years investigating the Divi pumping project on tho 
Kistna. 

3. Q. You have found time for other tilings too ? — Yes. 

4. Q. Ah regards the Divi pumping project, what 
acreage is it intended to supply P— The total area is 80,000 
acres ; I prepared estimates tor 60,000, because that amount 
can be supplied without introducing drainage works. 

5. Q. What pumps are proposed P — Forty-two inches cen- 
trifugal pumps by Gwynne. 

G. Q. Whut is the height to which water is to he lifted ? 
— The maximum lift is 15 to 16 feet ; tho average is only 
9 foet. 

7. Q. The Divi Island must stand at a considerable 
height, above the sea-level P — Yes. 

(The witness explained An map that Divi is the true 
delta of the Kistna river. Before tho idea ot supplying it 
by pumping was started, it was proposed to connect the 
island with the Kistna delta system by means of an aque- 
duct. This idea was however given up, becausp there are 
about 1,000,000 ao^es on the main land which are com- 
manded by tho aniout aud only about 700,000 can be 
supplied without a reservoir. It was considered that these 
latter lands should be brought under cultivation before 
attempting to make an expensive aqueduct to Divi.) 

K Q. Are there any pumps there 3 et P -There are three 
small experimental pumps— T ", 8" and 10"; and 830 acres 
were irrigated to see how long the water would remain 
fresh. 

9. Q. Have any native landowners taken to pumps P— 
Not in the Divi Island ; in the Colair lake they pump 
with steam power for irrigation. 

10. Q» Have you any experience of pumping in any 
other part P -No ; I really do not know much ubout tho 
pumps themselves. 

11. Q. You say that 15 foet lift is required to command 
the highest part of the island P— No ; it is to command the 
whole area at the lowest state of the tide. This is an ex- 
treme state of affairs. Twelve to fourteen feet will 
generally be a maximum. 

12. Q. Would you deliberately let tho water pass the 
aniout tor the sake of pumping ?— No ; it affects tho delta 
in no way whatever. 

13. Q. Yon say in \our note talking of the Tank Ro*tora* 
tion Scheme— “ In vet y lew instanced can it ho shown that 
tho Tank Restoration Scheme repairs will increase the tank 
aifakat by so much as a single ueio. M For want of repairs, 
I presume, tho ayakatg are getting smaller ?— Well, I don’t 
know if one could say that ; the bund* were down; they 
are liable to breach. 

14. Q. Tho Tank Restoration Scheme would be rather an 
insurance against breaches ?— Quito so; it safeguards the 
revenue we have rather than increases it. 


15. Q. You sav “ 1 would therefore stop altogether the 
preparation of estimates and confine the Tank Restoration 
Sohomo parties to tho mapping and grouping of tanks”? 
—Yes, l should say in that connection ; I mean, as long as 
funds arc not available lor investigation in other districts. 

1G. Q. I suppose, since you wrote this note, you have 
made surveys of this great refer voir 3 ou speak of on the 
Kistna ?— Yes, qnito lately, or rather perhaps I should say 

1 had seme levels taken for tho delta. 

17. Q. You have conic to tho conclusion that there would 
be a storage of 90,000 million <;ubto feet P — That is only 
approximate. It cannot possibly bo under 70,000 to 80,000. 

18. Q. The under-sluices wonld pass the whole of tho 
Kistna flood P— Yen (explained on map.) 

19. Q. You propose to supplement the Uczwada aniout 
also ; what is the discharge of tho upper canal P — 1 have 
put it at 35,000 millions, of which 20,000 is given to the 
delta for second crop and navigation. 

20 . Q Why P— Tho first idea of the reservoir was to grow 

2 lakhs of acres of second crop in the delta and maintiin 
navigation for ten and-a-half months in the year. 

21. Q. How long is it now P — About nine or nine and-a- 
half ; it is supposed to be only nine ; there would be 15,000 
millions left for 3 lakhs of acres. 

22 . Q. Ono function of your undor-sluico* would be to 
clear tho silt P— Yes. 

23. Q. It is an extremely important work. What is the 
discharge of tho canal P — 3,500 ciisecs. It passes through a 
rock cutting for 30 to 40 miles and afterwards into open 
country . The greatest depth of cutting would bo 35 tect 
for half a mile (explained on map.) 

24. Q. (Mr. Higkam .) — Do you suppose that you would 
got 2 lakhs of acios of second crop P — Yes. 

25. Q. If you had water for it P —Yes. 

2G. Q. That would be the maximum P — Yes. 

27. Q. Do you think you would get one-fifth the first 
crop P— -I took one-fifth the proportion in Godavari as a 
guide. 

28. Q. The proportion in Godavari is muoh higher than 
it is elsewhere P—Ko, I think the proportion increases to 
the south ; Tanjoro is only one-tenth. On the Palar i 
think tho proportion is greater than on the Godavari. 

29. Q. Do you think it would bo 200, ( 00 acres P— Many 
sav no ; it is difficult to say. 

30. Q. It has often been said that the soil here is not 
rich enough for two < rops P — Yos. 

31. Q. There is a great deal of doubt about the matter?— 
Yes, hitherto they have not bad a chance of growing a 
second crop. 

32. Q. Suppose you don't want this water for a second 
crop, could you spare any for the Nixam’s land P— I don’t 
know if there is suitable land ; the soil may be too rocky. 
The Munniyoru would require an expensive aqueduct to 
crobt>. In connection with this 1 propose, instead of money 
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w zr c onipcn nation for land submciged, to give so many foot per 
Mr 'Bcid' U ' ec(,nd of walor ’ 

* 38. Q. How high up is tho reservoir P— Ninety miles 

above the lie z wad a anient. 

34. Q. You mentioned a proposal to pump on the right 
hauk of the Godavari P - Yes. 

35. Q. Ha* it not been pi opened to command that trait 
by means of the anient P— I don’t know. I havo heard of 
a proposal tor a reservoir. 

36. Q. That would bo n bigger thing than pumping P - 
If 3 ou ore to protect dry cropx, n<» doubt it would pay to 
do it with pumps. At the site I propose one could irrigate 
about one lakh of acres. 

87. Q. You only propose pump irrigation for protecting 
dry crops P— Not necessarily. If 3011 grow dry crops 3'ou 
can send water further. '1 he rayats always grow wet crops 
in preference to dry. Ifaohaige of 20 per cent, water* 
eess was put on, 3011 could inmicc them to protect a larger 
aiea of dry crojH. 

38. Q. If the wet ashossmont was higher? —If a prohibi- 
tive ns«estmient was put on paddy. 

39. Q. In the case of the bank canal 1 think the layats 
protested against water being brought to their lands bo. 
cause they did not want them to bo brought under wet 
cultivation P — Yes. 

40. Q. Why should not the lands 30U propose to 11 li- 
gate be served by an anient P— I don’t know what height the 
anient would command. I think these puiups can lift 
water remuneratively up fo 5^ or 60 feet. 

41. Q. What is the area you propose to command on the 
Divi Islands? — The total area is 80,000 aeros ; I have pre- 
pared estimates for 50,000. 

12. Q. Wet 01 ops P— Yes. 

4b Q. They must be wet 0 — There is no reason for 
making them dry. 

44. Q. You lmvo a preference for wet cultivation F — 
Lunds are not very well drained in the Divi Island. 

45. Q. During what period will your pu inning take place r 
— As soon as the liver comes down 111 flood from the middle 
of June to about the en 1 of November. 

46. Q. As soon us Ihe floods cease your water will he 
blackish ; the sea water then cowch up? — The pumping 
station is 27 miles from the sea. It takes some time to get 
to it. 

47. Q. Von would only pump when there are fairly 
strong floods coining down P— The floods go on without 
ceasing for thico oi four mouths ; after they cease you have 
an interval of twenty-five days before the sea wafer comes 
in and contaminates the still water. 


48. Q. In regard to the Tank Restoration bclveme, von 
propose to leave off making np of tank iwwrfsP— It was 
only on the supposition that money was not forthcoming. 

49. Q. Do you think that where the restoration party 
has proposed estimates for making up tanks it is unneces- 
sary to make them up P— I mean that every tank is levelled 
and an estimate is prepared for it whatever its condition 
may be ; in oertain cases the bunds would stand for four^ or 
five years without further repairs. I think it is economical 
to let the bund* wear down as far as possible consistently 
with safety. 

50 Q. They have proposed re-sluicing in many cases P— 
Yes, and surplus escapes. 

61. Q. Would you proved with them at once ?— The 
sluices are generally adequate ; new plugs and shutters are 
required ; that does not cost much. 

62 Q. What about waste weirs?— I would put them in 
too. 

53. Q. You propose falling shutters P I was on the Tank 
Restoration for two and-a-hadf years, and I remember tnanv 
tanks in which tho foreshore was pure waste land. A 
falling shutter would enable 1 $ or 2 feet of water to be 
held up. 

64. Q. If yon held water up would that not submerge 
valuable land P— Yes, in many casos ; but in a great many it 
would not. In Nellore there are many tanks in waste lands ; 
it is in these oases that you could hold up to a considerable 
height without submersion. 

55. Q. Where lands arc cultivated, I suppose it is now 
assumed that water will stand at maximum water-level foi 
only a few days?— Yes. 

56. Q. If it were permanently raised componsat ion would 
have to be given to landowners P — Yob, undoubtedly. 

67. Q. When a tank does not fill tho lands in the fore- 
shoic will not bo submerged at all P- No. 

58. Q. Unless you get a full tank these lands don't get 
flooded at all P— No. 

59 . Q If you had shutters 011 the weir they would be 
suio of being cultivated when the water recedes? — Yes. 

(50 Q. What about the owners of tanks lower down? — 
Their r’ghts must be considered to a certain extonfc. 

61. Q. Every shutter of this sort would keep water out 
of the lower tanks ?— In many eases theie would be enough 
water to fill them all and surplus. 

62. Q. ( Mr. Nicholson.) — I understand that the island 
of Divi is too wet to grow dry crops P — That is my opinion. 

1 know the rayats would prefer wet crops. It is probably 
water-logged. 

63. Q. Audit is too wet for sugarcane P— The tanks 
are very shallow. You could not store water economically 
for four or five months after the irrigation season was over. 
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Mb. 0. M. Harriott, M.T.C.E., C.I.E., Executive Engineer, Public Works Department, Central Province*. 

( Nagpur , 4th March 1902 ) 


1. Q. ( The President .) — You have had a number of 
years' experience, Mr. Harriott, in this province ? — Yes, 

I have been here neirly 22 year*. 

2. Q. You were here throughout the famines P— l was 
not hero in the second famine, but I was here in the famine 
of 1896-97. 

3. Q. What district* were you inP— In Raipur and 
Chh »ttisgarh. 

4. Q. Thoy suffered very much ? —Yes, very severely. 

5. Q. You are in charge of works of all kinds, both roads 
and irrigation P— Road* and buildings. In the Feudatory 
States there were also several minor tanks which I had to 
construct. 

6. Q I understand that there is not a single Government 
tank iu those provinces P— There is 110 Government tank for 
irrigation* There is only one which is worked in a semi-Gov- 
ornmontway, bv the District Council of Nimar. That is 
the Laohora Tank. 

7. Q. That is apjMurently a small one. It has got only a 
small area under irrigation P— Yes, owing to a leak the 
supply has gone down very considerably. In the year 
1896 there was very little water in it. 

8. Q. You sav, in reply to paragraph 4 of Question 
8, speaking of the unsuitability of the soil, that the 
year 1894-95 was considered a good aveiagc agricul- 
tural yea**, and that in that year there were about 
4,538 400 acres of rice lands under crop, of whioh 
531,907 acres were irrigated. You fay ‘Mho following 
areas were under the crops mentioned, and irrigation 
could without doubt have bjon applied to the whole 
of these lands." Were them any means of irrigating 
thorn P— No; these lands could have been irrigated. 

9. Q. If there had been means, they would have 
taken water?— Yes. Irrigation wns applicable to 
them. 

10. Q. Then yon go on to say— «• Resides those lands, 
theie were 2,588,992 acres under wheat., of which at 
least half is uneinbunked land, and it. $een»s that, this 
might have been irrigated ; but practically none was 
irrigated. The question as to whether ‘such lands 
can be irrigated is, however, disputed. ” What is 
disputed P- Tne irrigation of wheat < n black cotton 
soil is the disputed question. 

11. Q. (Mr. Muir- Mackenzie.)— Is it disputed how 
far embanking would be suitable for that soil P— I do 
not think there is much dispute about that. In the 
.Inbbulpore district there is a very largo urea called 
haveli which is embanked and in which Revenue Offi- 
cers state no irrigation whatever is needed. 

12. Q. (The President.)— That is very important. At 
the bottom of page 3 you tslk about irrigation meetings. 
What were these meetings P -In order to get the opinions 
as to what lands iirigation should be applied and to what 
crops we could apply irrigation, tho Deputy Commissioners 
and the Commissioner of the Division weie asked to hold 
meetings in the various districts. We got as many maW- 
aars togothcr as we could, and I questioned them on theso 
paints end noted their answers in my notes on different 
districts. 

13. Q. Wero the district officers present ?— Yes, and 
several malguzars. 

14. Q. Were reports made of the proceedings P— I made 
notes of the proceedings and sent a copy of them to District 
Officers. 


15. Q. In reply to paragraph 4 of Question 3, you sav 
“ * have no doubt that wheat grown on unem banked bio 
eotton .oil can be successfully and advantageously irrieat 
even in normal years.” You refer also to one or t< 
Instances in your replies regarding the irrigation of wh« 
on black ootton soil. Am I right in supposing th„t the i. ( 
of tho Central Provinces which is most concerned in ti 
question is the valley of the Nerludda P - Yes the Nerbud 
valley and tho plateau to the north of that valley T 
districts of Saugor and Damoh drain north-east into t 
•T umna valley. 

16. Q. Supposing there was no question of bla 
ootton soil, is the Nerbudda valley in other respec 
by the lie of the valley, a suitable one for irrigkti 


or must irrigation be tied down to a narrow dot»p valley P 
— We aio tied to narrow deep valley ; but tho question, 
I do not think, has been seriously considereil, as to 
wbethor anything in the way of an extensive irrigation 
scheme could be constructed in the Nerbudda valley. Thi* 
question of black cotton soil has prevented any large 
project from being taken up in that valley. If it 
be carefully inspected and the question gone into, we 
may find that some scheme is possible. 

17. Q. Have cross-sect ions of tho valley been taken? 
-No. 

18. Q. Have you got any discharges of the Ner- 
budda P— No. 

19. Q. Could we have one taken now P I want to 
know what tho Nerbuhla is carrying about March. 
Have you got, any oilicer there to whom you could 
telegraph?— I have an Assistant Engineer thore doing 
survey in Jnbbilpore. I could depute him to take the 
discharges. 

20. Q. Have yon any idoa what tho Nerbudda is 
carrying? Would it be about 1,000 cusecs P—1 would 
not like to offer any opinion, but I should not be 
surprised if it is cat tying about that. This is a dry 
year and we have bad no rain since September, and 
it is just poanible that the supply may be as low as it 
ever is. 

21. Q. (Mr. Uig ham) — Has the minimum supply 
ever been gauged P No. 

22 Q. That might be done, this being a low yearP 
— Yes, I can telegraph to Mr. Todd, the Assistant Engineer, 
and get him to take it. 

23. Q. 'The President.) —Yon s.iy that front the lie 
of the valley primfi facie it does not lend itself to 
irrigation P — Tho run of a canal from tho Nerbudda would 
bo between the Vindhian plateau on tho north and the 
Sat p lira range ou the south, running through Jubbulporo, 
Narsingpur, Iloshangabad, and Nimar. It is a very narrow 
valley Hindi broken be drainage, and where the canal 
would cross it is not suitable for storage, but it might lie 
possible to store on the tiibutary streams. 

21. Q. At tho top of page 6 in your reply to Ques- 
tion 3, 9 (d), talking about takaoi rules, you say that 
the cultivators do not seem to be well acquainted with 
tho rules P — I do not think they know the rulos well 
from what I have ascertained at these meetings, 

25. Q. They do not know how favourable they areP 
— Yes. 

26. Q. In lcply to Question 5 (c) you say, “ the amounts 
of such loans are limited to three times the rental of tho 

holdings.” Is tl at a local rule, of the Central Provinces P 

I cannot tell you whether it is a local rule or not. Mr. Sly 
will be able to tell yon that. It is with reference to small 
holdings that I have said this. If a poor man is a good 
cultivator and is anxious to improve Ins land by irrigation, 
he must find security to got a sufficient loan. And lie 
sometimes finds it difficult to get this 

27. Q. I suppose loans would be given generally for 
Wells P— They might bo given for tanks; and in parts of 
ChhattiRgurb nlso for embanked fields (bhandhans and 
ghatas.) 

28. Q. In reply to paragraph 1 of Question 5 you 
say that “judging from the view taken of the subject 
by the majority of the malguzars, I think that a re- 
duction of the rate of interest to 3 per cent, per annum 
should secure the object in view." You think that they 
arc deterred by tho high rate of in tcrestP -Tho evidence 
here points in that direction. In Nimar ma’guzars bad 
no complaint to make about the interest. In Sangor they 
suggested a reduction j and in Hoshangabad they were 
divided on the subject. I should say generally that 
malguzais themselves do not consider the 6 per cent 
charge too high, though they think that • reduotion might 
favour the lnoroase of works, especially where the poorer 
people wero concerned. 

29 ;« Q .. 1 n „ oti . , ' e that you sav in reply to paragraph 
3 of Question 5, in talking about partial remissions 
&na advances, '* that the supervision be exercised by 
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Mr. (}. M. tho State if possible through a malguzar.” Do you 
ILiriiott. moan to say through men of influence P — A malguzar 

is » man who practically owns the villago; ho m the 

proprietor. T would suggest a malguzar or a mnn/t- 
fiyat of malguzars. We might divide the districts 
yito circles, and get the more reliable malguzars to 
limit themselves into panchayats to deal with appli- 
cations for and the supervision of each loan. 

30. Q. Can you suggest any means by which the 
system of bunding fields can be encouraged? — I think 
I hat if the country is uot level, wo can help them with 
levels in tho alignment of their Imnds. 

31. Q. As I gather, this system of bunded fields is 
not generally throughout the Central Provinces; it is 
in vogue moro on the Jubbulpore sido of the country? 

It exists also in the south of Bhandara in the 
Paoni Chauras, which is rice country. 

32. Q. Do all the cultivators know about i t. P- 
Most of the cultivators in the northorn part of tbo 
province know about it. It is generally known to 
('idtivimirs throughout the proviuco. 

33. Q. If tho cultivators had tho moans given to 
them they would probably avail themselves of it? — 
T think so. It is being newly introduced in Hoshang- 
abad and Bangor. 

34. Q. It is spreading? — It was adopted to a small 
extent in Bangor, but it is spreading. In Hoshang- 
ahud a good deal lias been done since tbo last famine. 
There is a large area under bunds in Jubbulpore and 
also in Damob. 

35. Q. I am not going to ask you many questions 
inst now, because, as long ns we aro in the Central 
Provinces., I hop© you will bo helping us. I wish to 
ask you generally one thing. What lino of action 
would you advise Government to tako to protect, this 
province, so that it may l>e better able to withstand 
another famine?--! would construct as many irriga- 
tion works as possible. I should confine famine labour 
to irrigation works. 

36. Q. Famine labour will bo available when 
famine comes, but wluit shall wo do to protect the 
country against famine? Tho introduction of irriga- 
tion is tho only thing that will protect it. My opin- 
ion I lmvo given in one or two paragraphs in my 

Note on ini- memorandum * People used to have a large stock of 
gution in grain. I remember in my time, in the year 1886 or 
the Pent ml 1S87, in Rnmlmlpur where there was a partial fa.il- 
Proviucts, lire, when T was riving orders to open one or two 
paragraph tost works, T found that although people lost crops 
]02. that year, yet they had two years’ supply stored in 

each village. But these stocks are now going awav. 
The railway is carrying them away. Poorer people 
spend all the money they get ,atul then come to our 
works in case of a failure. Tho only u av to protect 
ourselves against famine is hv protecting tho crops. 

37. 0. Have you paid much attention to the sub- 
iect of wells? I had some well -const ruction in Kow- 
dia and Borasamhar. Mr. Chapman was the Deputy 
Commissioner then But this well-construction was 
done more for sanitary purposes. 

38. Q. For the water-supply of the village ? — Yes 
30. Q. Do you thiink that they nre capable of being 

very largely increased in number? T think they are. 

40. Q Would you advise such an increase? — T would, 
especially in the wheat tracts. T do not think that 
wells are much used in the rice country. Tn wheat 
country, T think, tlicv can lie largely extended and 
they will do a great deal of good. 

41. Q. (Mr TJiijham.) Tn nil vour schemes of irri- 
gation, it ix the month of October that vou find it 
necessary to make provision for? — September and 
October: September is also a very important month 

42 Q. These nre the two months in which artifi- 
cial assistance is ordinarily required P— Yes. 

43. 0, And in (fiber months of the year the rain- 
fall is almost invariably sufficient?- Tt is generally 
sufficient. But it is occasionally unseasonable. For 
instance, this year we had two big breaks— one from 
the beginning of July to the 1?*-h of July mil tho 
other from the 1st (o the 15th September. 

44. Q. Tt is quite possible that in the month of 
July, before the rains have set in strongly, you might 
require to give water to people wlio want it? Yes, 
especially in transplanted rice districts. 

45. Q. That is, in order to provide them with 
water, you must have stored it in previous years? — 
Yes, you must bring forward the storage from pre- 
vious years. 

46. Q. Can you explain how you fix tho area that 
is to he protected hv each proposed work? — We take 
the worst of a series of years for which we have got 
rainfall statistics which have been abstracted for 1807 


to 1899. Wo tako tho worst of this aeries of 33 years 
and we go book to the last year in that scrios in which 
the tank would have filled, supposing it to have boon 
in existence, and then work down to the minimum 
year, to the year of drought, to see what area it could 
have protected right through, and that area wo take 
as the area tlio tank could protect. 

47. Q. Can you show me one of the forms for any 
of your works? — I do not think I have got one of 
them here. I will show ono to you presently. 

48. Q. Having ascertained the total area that the 
tank will protect, will you tell us how you propose t>o 
locate itP — Knowing tho area that tho work can pro- 
tect, wo take the area that it commands and would 
then get the Revonuet Officers to pick out the land 
that would pay best for its protection. Then ascer- 
tain which of the people would bo prepared to put 
their areas under protection. It may be done either 
voluntarily, or wo might have a law to got the land 
under protection. But I think we would get the 
people voluntarily to put the land under protection 
without any difficulty. 

49. Q. Suppose you have a tank irrigating, acoord- 
ing to your estimates, 1,000 acres, over what area 
would you extend that protection ; would you extend 
it only to 1,000 acres or would you spread it over 
2,000 or 3,000 or 4,000 .acres? —If we had to work with 
tho strictest economy, wo might select tho land nearest 
tho work. It would bo better to take three 'times 
tho area that the work could irrigate and extend our 
protection over that area, because that will afford 
greater protection in vears of drought, as each area 
that is protected would have a certain amount of dry 
irrigation round it. 

50. Q. Have you any idea, in regard to areas that 
are already protected under existing tanks, as to 
the extent of dry cultivation they have? — I should say 
in certain cases it would be three or four times the 
irrigated area. 

51. Q . You think it. is? Yes, becauso the tanks 
that wo have at present are generally small tanks 
lying low, and the higher ground round them is culti- 
vated to a great extent : in fact, all but the tops of 
the ridges; where the soil is not very good. In Rajpur, 
for instance, the tops of ridges are not cultivated, 
while the rest of the land is cultivated. 

52. Q. You cannot say what is tho exact average 
proportion of dry cultivation to wet?— That I could 
not toll you. Mr. Sly would bo able to tell you that. 

53. Q Tf you allowed a man to have one acre of 
wot cultivation to three acres of dry, you would 
extend +he protection over four times the irrigated 
area? Yes, though it would cost extra in distribu- 
tion in the greater length of the channel and loss in 
percolation. 

54. Q. (The President.) — Would you anticipate 
finding wet and dry cultivation mixed up in that 
wav- OiMt, is. ji field of wheal alongside a field of 
rice ? Not where you have rice; there vou have to 
take the whole plot. But where you have wheat and 
extend the irrigation to the wheat area, rice begins 
to he planted, and then vou have them mixed. You 
might have juar and cotton on dry land and use 
sonic portion of the land near it for rice. But wheat 
and rice come ,at different times. Bice is a monsoon 
crop, and wheat a winter crop. Very often they 
take catch-crops of rice, and then sow wheat on the 
same land in the winter months; for instance, in 
bunded fields under the hnveli system in Jubbulpore. 
f here is something like 50,000 V*res on which they 
take a crop of rice before tho wheat crop. 

55. Q. Do vou moan to sav that there aro 50,000 
acres of double crop land ? -Yes. 

50 Q (M i . Jf ifjhnnt.) T understand that whore you 
have rice cultivation you have not much dry culti- 
vation ? Yes. We have not much dry cultivation in 
rice lands Tn regard to rice lands, it would be 
better to select our area as near tho reservoir a* 
possible. 

57 Q. T think that all your calculations are based 
on the assumption that you are going to irrigate ric© 
* 1*1 U * PS . Wo Prided to take up the whole 

of the works in the rice areas first until we get more 
information about wheat aroas. 

58. 0. Supposing vou protect certain areas under 
rice in the way you suggest, and suppose there is a 
dry year when there is a strong demand for water 
for drv crops, how are you going to irrigate them? 

We would not. irrigate them because drv crops would 
not he under protection. We could not irrigate land 
outside of the “ prAtpo*-r»'V* nrrn Wp have e°lenlated 
our works for irrigating the protected arc* only. 
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59. Q . You calculate tha/t you require so much 
water for rice; suppose a man, instead of putting 
down rice, puts down sugarcane, lie will want water 
not only in October but also for tho whole of tho hot- 
woathor months? — Our calculations at present are 
for rice, because sugarcane is grown only on a very 
small area now. We have not taken out tho calcula- 
tions in detail for each crop yet. In estimating 
finally the area that each work can protect, we will 
consider the requirements of each ciop separately ; fix 
the duty for it, <and then work out tho area that tho 
scheme can protect. 

60. Q . You will have to know exactly what people 
are going to do before you begin? — To a certain 
extent, we provide in our projects for the improve- 
ment of crops, but we are not providing for change 
in crops. 

01. Q. (The President .) — You are providing for a 
tank containing water before the beginning of the 
monsoon P — Yes. 

62. Q . You want water on the 1st of June P- -Yes. 

63. Q. If thore is a great demand for wheat in the 
robi, would you still reserve water for tho hot 
weather? — Ye*. Tf tlioro is to bo any rahi under pro- 
tection we will calculate the water that will be needed 
for it. 

64. Q. (Mr. High am.) — You propose to select before- 
hand the lands of particular owners who express 
a desire to take water and to confine protection to 
theinP — Yes; we will give water only to those who will 

ut their lands under protection. I think wo must 
now what la ad wo are going to give wator to. Of 
course there may be a provision bv which one culti- 
vator can removo his land from protection, and an- 
other place his lands under protection in his stead. 

65. Q. Then you will have a system of applications 
before you open your works? — Yes, we would ascer- 
tain what amount of land the people are likely to put 
under protection. 

66. Q. Is that necessary ; instead of confinin ' tho 
supply of wato? to particular plots, could you not dis- 
tribute the water to everybody rat cuddy: would they 
not all apply for it? — Yes ; it would be for tho Reve- 
nue Officers to say whether that could he done. 

67. Q. The system that you contemplate seems to 
favour those who come first in the field and to exclude 
others? — No. "We will get our land os near the tank 
as possible, and wo will go further away if we don’t 
get a sufficient area under protection near it. 

68. Q. That would be to concentrate the benefits cf 
protection to a few individuals who come first with 
their application. You would take the whole of those 
applications and you would guarantee protection for 
their lands, while others will he left out in the cold? 
— We would not have water for more than a certain 
area. 

69. Q. Rut you should distribute what you have 
over as wide an area as possible?— We can have differ- 
ent ehahs and irrigate certain portions in each with- 
out having one chak nearest the work and distribut- 
ing water there Rut that would rest with the Revo 
nue Officers who would make the best ‘arrangements. 
All that we can do is to guarantee a certain supply of 
water for a certain area. 

70. Q . You would not allow a man to put in sugar- 
cane unless be bad applied for water beforehand P — 
Unless we know that he requires water for sugarcane, 
how can we say whether we conld give him water for 
it or not. 

71. Q . You would not allow him to irrigate as he 
likes?— I don’t think we could do so unless we find 
that our supplies exceed the demand. If we find that 
we have water to spare, we can give extra water to 
sugarcane. 

72. Q. You assume that you will get Rs. 2 for 
every acre that you protect P — I think that wo can 
rely upon getting Rs. 2 eventually. 

73. Q. Is that an all-round rate or is it an average 
of a scale of rates? Would you charge a higher rate 
on particular crops or have an all-round rate? T 
think we should have a scale of rates on aocount ef 
♦ be varying soils tlmt will be put under protection 
T..ere are certain soils in which the host claas of rice 
can be put down, while there are others in which you 
cannot put down the best class. For instance, the 
nigher soils in Raipur will not take tho best class of 
rice. If you irrigate them, you could only put Reeond 
class rice on them. 

74. Q . Would vou have a special rate for garden 
crops or sugarcane which would want water all the 
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year round? — Yes. There would be * special rate for 
sugarcane. 

75. Q. If you guarantee protection to a certain 
area, you would fix the watnr-mto for the whole area, 
whether water is required for a particular year or 
not P Suppose it was a wet year and nobody wanted 
water, they would still have to pay Rs. 2 P—Yea. 
They know that water is kept for them for the follow- 
ing year in case of drought. 

76. Q. If a man puts down sugarcane, you would 
charge him Us. 2 and something extra for cane? — 
Yes. Practically it is a double crop, as it take# 
water throughout the year. Our rate of Rs. 2 is for 
rice which has a sea '.on of 4 months; but if wo had a 
crop extending over (> or 8 months, wo should charge 
a different rate. 

77. Q. What is this Rs. 2 rate based upon P — On 
our experience at present in Ohanda, Bhandara, and 
Nimar. In Chanda at Sindawahi village they pay 
Rs. 3 per acre per crop for rice, and at KachapAr 
village Rs. 6-5-4 for sugarcano. At Laohora tank in 
the Nimnr district Rs 4 per acre is paid for irrigat- 
ing rice and wheat and Rs. 10 for sugarcane. 

78. Q. To whom they pay? --In Nimar they pay to 
the District Council. 

79. Q. Is the irrigation from a tank ? — From the 
Lachora tank. 

80. Then why should you suppose that we 
would get only Rs. 2 P -The reason why I suggested 
Rs. 2 was, that in the Bhandara district it is more or 
less tho recognised rate for tho sale of water from the 
villago tanks at present. 

81. Q. Thai is in years when they want water? — 

They can only have water when it is avail able. If a 
man lias water in a tank, he need not give it to an- 
other person unless be enn spare it; but. if bo given it. 
he charges him Rs. 2. The cultivators are guaranteed 
no protection. • 

82. Q . If a plot of land is guaranteed water 
through all Reasons and thore is a great chance of an 
increase in the yield, Rs 2 seems to he a small rate P 
- T admit that. T think it should be higher, but at 
present a higher rate is not reooimnended. The Reve- 
nue Officers would not recommend even Rs. 2 to start 
with. 

83. Q. That is tho maximum that the Revenue 
Officers can be got to recommend? — Yes. 

84. O. Even that would not be introduced imm«v 
dintoly? No. They do not expect to get that at 
once. We mnv get it in some places. In somn por- 
tions of the Bhandara district people might willingly 
come forward and take water at this rate-, but in 
other districts they may hold hack till they ascertain 
what tlie benefits from irrigation actually are. 

85 Q. Have vour mnhruz-ars and others among tho 
people expressed any opinion as to what they would 
ho willing to pay? — You will probably hnve a malgu- 
/ar eominp before vou and be will express a definite 
opinion. He in tho man who sold water during the 
famine at Rs. 20 per acre. 

80. 0 What is the normal rate P — The normal 
rate for selling water in Bhandara is Rs. 2. That is 
what they recognize generally. 

87. Q (The President ) — That is what the owner 
of a tank gets ?- Yes. Ho gets it in the year a man 
takes it. 

88. 0 (Mr. JTinham.) — Can you tell me some- 
thing more about the tank in Nimar; under what con- 
ditions did it fall into the bands of the District 
Board ? Tf i* an old tank constructed in the time 
of the Moghul Emperor. It fell into disrepair and 
was noc being used. When Colonel Keatinge was the 
Deputy Commissioner he had it repaired and renewed 
Tt. was then handed over to the District Council as the 
host, body to work it, and ’they have been working it 
since. 

89. Q. Does the District Board find money for re- 
pairing it, nr is it repaired by the people? — That T 
cannot tell vou. Tt wns repaired many years ago and 
the District Board did find the money for those re- 
ps irs. 

90. Q. How is it maintained — by the people or 
by the District, Board? — The District Board. 

91. Q . They keep an establishment? — There is very 
liHle establishment required. 

92. Q. Has the tank been in goed repairs ? — 
No: there was a leak in it whioh reduced the supply 
in 1899. That is the reason why irrigation has been 
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jtr. &. Mv falling off. Tho loak is thoro still a ml it is not re- 
Uainott. pairod. It requires to lm opened up at tho leak and 
. - thou carefully repaired. 

P3. Q. Why d<» Jiof flio District Board repair it; 
can’t they afford to do it Y — No. 

f)l. <?. Do they get a wator-rat© ?— Yes. But it 
Jins dwindled dowu to very little, tlio area irri^arevl 
hoing very small. 

95. Q. But according to you they got a very good 
rate P—Yea. The area that is irrigated was about 
3P0 acres, but it baa run down to some 80 acres. 

96. Q. Has it dwindled owing to this loak? — Yes, 
to a great extent. 

97. Q. Do not the District Board think it worl u 
their while to keep it up ?' -I cannot tell you the 
details, buft I know that it is not being repaired. 
'Iliero is no doubt that the aroa has fallen off. 

98. Q. Looking at the tank as a commercial specu- 
lation, you say that tlio tank was made by tho Moghul 
ihnperor and all that tho managers had to do is to 
prevent it from leaking and to keep it in an efficient 
state of repair. Apparently they do not find it uorth 
whdo to do so. Js it duo to the fact that they do not 
get enough income to keep it in good repair, or is it 
duo to the inability of tho District. Board to manage 
it? — Tho area irrigated lias fallen off considerably 
and tho little revenue they get does not cover the 
oxponsos. 

. 99. Q. Why did it fall off P — The rato had some- 
thing to do with it. The rate of Ks. 4 is too high. 
Very possibly /it may bo duo to tho inattention and 
had management by the District Council. Tn a note 
sent by tho Executive Engineer bo says that it bos 
fallen off owing 1o the high raie demanded for irriga- 
tion, ids., Bs. 4 and Its. 10 on sugarcane. 

’100. Q. (Mr. ('nttlrforle.) Where the rates increas- 
ed"?— Yes, from Hs. 2 to Its. 3 and tlion to Bs. 4. 
The District. Board lowered the rale in 1800. hut there 
was very littlo water, and the people found that even 
though they paid this rate, they could not get water. 

101. Q Are there many irrigation tanks in zamin- 
dari areas ? — There are two small irrigation tanks — 
one in Nnwegaon in Blmmlara and another in Seoni 
in Blmndara. 

102. Q. Whose property are tliey?--Tho malgu- 
zars\ 

103. Q. Do they charge anything for water-rale P — 
One nmlguzar, who will give evidence, does not charge 
anything. 

104. Q. Are there any large irrigation tanks in 
such a roan P~.No. There is a tank a’fc Wararbnnd in 
the Raipur district, hut, it is not used for irrigation. 

105. 0 . You have submitted a great many pro- 
jects. Supposing i| is decided to make a commence- 
ment and to begin the works, in what, order would you 
rComruncnd them to he taken up ?- F would recom- 
mend the best projects in tho most distressed parts of 
the country. 

■ ( 1°. y° u mean by tho best projects P 

— rhe most promising projects. 

107. Q. From a revenue point of view ? Not only 
from a revenue point, of view. Tho projects that tho 
Revenue Officers would suggest, starting with For in- 
stance, any projects that you tak« up should hi' pro- 
jects in places where people would welcome irrigation. 
That will show other people the benefit. 

108 Q. Would you start the uork in one district P 
* ln parts of Bhaml.mi, Balaghat, llaipur, and Bilas- 
pur. 

101). Q . In four different districts P — Yes. 

110. Q . (The l*i t'shlent .) — Havo you got complete 
projects in all these four districts Y Yes. 

111. Q. (Mr. II if/ hum.) Can you toll us anything 
or the discussion that rook place in the seventies 
about irrigation in the Waingunga valley?— Pro- 
mts were prepared for irrigating the Wainganga 
valley from the Kanban and the Bench rivers. Tho 
project from the Kantian was to irrigate land to the 
west, of Nagpur, the eastern parts of Wardlm, and the 
western parts of Bhandara. A greater part of this 
country w as cropped with nim and cotton which was 
said not to require irrigation The project was an 
extensive one, mid when it- was submitted to Gov- 
ernment, of India they replied that, it, was too oxpen- 

anc ^ M1 'Rire8ted 11,o submission of smallor projects, 
f hen a scheme was proposed from the Bench river. 
The point, of that scheme was an anient and canal 
from 'tile Bench, supplemented by a reservoir at 
Bamtek on tlio Stir river to irrigate a portion of the 


country to the north-east of Nagpur and the west of 
Bhandara. This project was submitted and was also 
v,;ud to he too expensive. Tho order of tho Govern- 
ment of India was that tho estimates for tho projects 
wero U) be cut down to 12 lakhs. Those threo schemes 
uere then revised. Sir John Morris, who was then 
tho Chief Commissioner, strongly recommended that 
tlio Nawegaon tank reservoir, tho revised, estimate of 
which was Rs. 9,01,958, should ho sanctioned as an 
experimental sehome. 

112. Q. What year was this P — This was in 1874. 
The project was submitted to the Government of India, 
n ml it was finally decided that the State would not 
sanction a project on so large a scale, and further 
investigation was stopped, as it was considered that 
irrigation was not urgently needed in th© province, 
and there the project, ended. Just at the ’time that 
this project was under consideration, it appears that 
n renoir, was naked for from the Inspector-General 
of Irrigation on tho possibilities of irrigation in India, 
nml tho tank nroicit of the Central Provinces was put. 
down about the 9tli on the list, which meant tlmt il 
would not be sanctioned till about 1900. Then Colo- 
nel Mavrio, who war th« Chief Engineer at the time, 
in u Note to Chief Commistfoner, said that this 
meant, that irrigation in Iho Central Provinces w;»s 
nraeticallv shelved, and that in order to proteef ns 
from famine it would he as well to have a railwnv 
communication to bring in grain supplies when ucc*m- 
«arv. Tt was then that Sir John Morris asked forihe 
Nn gpii r-Chh at tisga rh B ail way . 

113. Q. Because be could not, got a canal P— Be- 
cause he could not got irrigation. 

114 Q. TTas the* Bn n»t ok project been worked up 9 
Tt was revised and full details wore submitted to t^e 

t'Civerf.mont of Tud?n. Tt was improved, because fh#» 
Government of India in the replv mentioned that th* 
nroiect had beep carefully nrcnnred. Tt bas now been 
brmcrbt into line v ith ofber nroiorts 

11 . O TTo ,*r* vnu «*ot it here ? TVs 

119. 0 . Will von show us the rmnornl plan ? — Yes. 

T At this stn^o the schepio was explained by tbe wit- 

i*ess bv the aid of 'Die nlnn 1 

117. 0 . (Thr President.) — As regards this scheme, 
u*h*it ^ T, o»dd I’sppen *n a veer of such d*v»u*rhf trr.ii 
h *i d 0 — Tt would orotec f an area of 8*> 000 a ere’ 
That has boon worked out from tbe rainfall statistics 
for n *erio* of vears. 

118 0 You could count upon this reservoir hav- 
ing n large xiipnlv even in tbe driest vear P — Vos 

119 O Wbat is fbc extent pr tbe eatch^^nt 
area from which it draws water? — 82 square miles. 

120 O. The soil is ehieflv black cotton ?- Chi eflv 
black cotton, but n good deal is vivrnw. 

121. 0 (Mr Muir-VnrVcu^ir .) - T sbonld IjVn *r> 
put one question- it is a question which T sho^M 
uerhaps address to iny colleagues and do not. to Mr. 

TTnrri^t — aw +0 whef1*er -if not o TT'qq+ofnl 

to build a tank to contain a groat many more millions 
than are required in a famine year. You will stor* 
1 000 millions ?— Yes. 

122. 0 And then you give out only 2,000 millions 
and odd P--Yes 

123. 0 You have to leave the rest for the next 
venr ? Yes 

124. O. Then that means thnt vnu bare to Wld 
n vorv large tank in order to eivo a small supplv?— 
Wo don* I do it in that, wav Wo design pur +nnk so 
as to take the greatest ndvnntncm we can of the wife ■ 
w^ then estimate the area which tho tank na designed 
will nroiect 

125. Q. That is. T understand, that you work out 
the area from conditions of minimum rainfall in a 
scries of bad vonrs P — Ycr 

120. Q . You store enough water to irrigate a very 
much larger area in a good year P -Yoa. 

127. Q. In order to give 2,000 millions vou have 
to store 4,000 millions and you have to make a big 
tank P— 1 Yes. 

128 0. Ts not, that a very expensive method of 
storage?— Tbe expensive part of it is tbe loss by eva- 
poration between October of one year and June of Dm 
p4lu>r If w e d« r*ot provide for this, We cannot, have 
tho area protected. 

129. Q. (Mr. Hiqhcm .)— That is just the point T 
wish to ask. Putting protection on one side*, vnu 
would get greater revenue by working in the way you 
propose than vou would bv emptying tlio tank every 
vo«r •- T think so. 
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130. Q. It you empty it m years whou there is 
plenty of rainfall, you will got a very small rate 
indeed P — Yes, as a mattor of tact, there are many 
years in which probably no water will bo taken. 

131. Q. But if you roservo it for a year of drought, 
the cultivators will bo ablo to pay all round a higher 
rate than they otherwise would Y — Yos. For giving 
them protection wo can ask a fair rato. 

132. Q. (Mr. M u ir-Al ac k enzic.) — Is i't to be paid 
every year or only in the protected yoar ? — Evory 
year. 

133. Q. ( Mr . JIUjhai a.) — This llamtek tank accord- 
ing to your table is one of the cheapest and the most 
promising of all on the list P— Yos, it is. 

134. Q. Is it on»e that you would proposo to bogin 
at once? — Personally it is ono that l should proposo 
to begin at onco. 1 think it is a very good experi- 
mental scheme. It will to a great extent solvo a 
groat many questions. Not only it snows what irriga- 
tion can do, but also liow far it can bo oxtonded on 
black cotton soils. It it* proves a success, it opous up 
irrigation iroin the Pencil and tho Kauhan, by which 
we could protect a large area. 

135. Q. There are two objections raised against it. 
In tho nrst place, it is all cotton cultivation Y — It is 
whoat, juar, and linseod. There are about 7,000 and 
odd acres of garden crops and noe. 

136. Q. Thor© are 7,000 acres of rico now? — Yos. 

137. Q. That would extend if water wero rnado 
available? — The Deputy Commissioner in his noto 
says that it would. 

138. Q . To the etfeent of 32,000 acres ?— Whother 
it would exactly go to that extent 1 cannot say. 

130. Q. 16,000 acres would bo rieo and 16,000 
acres would ho wheat? — Yos. 

140. Q. The other objection is that this part of 
the country does not want protection? — it does not 
want protection as much as other portions of tho 
Province. But it did sulfor in tho last f auu no. 

111. Q. (Mi. Cmdtfuck .} — There was no relief work 
there in that yoar? — No; but thero seems to liavo 
been loss of crops. 

142. Q. (Mi. U ujluun .)-- Still much protection as 
you could afford is much less than what you would 
give to other parts? — Yes; 1 recommend this pro- 
ject as an experiment, because it wiJl'be a favourable 
ono. There are some other big projects which arc 
now being worked otfo in detail. 

143. y. In that plan which you showed us tin*, 
aroa that is marked for irrigation by the llaintok 
project is said to ho 62,000 acres? — Yes, tho rod 
portion. 

144. Q. You say you would irrigate only 32,000 
acres ? — Yes. 

115. Q. That would be half tho aroa commanded? — 
That only refers to the portion marked red. But 
if the llamtek project is worked as proposed, wo can 
irrigate right down to Bhandaru, wliere thero is goud 
nco cultivation. 

116. Q. That is what I was going to ask you. 
Would you coniine yourself to that tract, or w ould you 

beyond that? — In regard to that particular scheme 
[ would like to go beyond tha f t. 

147. 0. (The President)— Is it a part of your pro 
joct to feed existing tanks?— Yes. As a matter of 
fact, in the Central Provinces wo have to combine 
direct with indirect irrigation — in Clihattisgarh es- 
pecially. 

148. y. (Mr. LL igham.) —Suppose you make all 
these tanks and canals that liavo boon proposed, liow 
do you suppose that they will be maintained; will 
they be maintained entirely by Government or by tho 
people? — We will havo to do the repairs to masonry 
works and to embankments; but L think tho people 
could b© got to clear tho channels every yoar. 

149. 0. You allow certain rates in all your tablos 
for maintenance? — Yes. 

150. y. 8 annas per aero? — Yes. 

151. y. Does that include the keeping of tho 
channels in order? — It excludes that. 1 reckon on 
channels being maintained by the villagers. I assum- 
ed as a minimum a scheme that could protect 800 
acres, and 1 estimated in my note that lls. 400 could 
maintain such a scheme, btft the greater number of 
our works will protect a much larger aroa and the 
cost per acre will be proportionately smaller. 

152. y. You contemplate that the people them- 
selves will keep the channels in repair? — Yes. 

Vol. IV. 


153. y. Are they nut likely lo oloar out channels Mr. fif. M k 
to twice their proper width? I do not think tliu't HmrtoU* 

they will do any more work than they havo to do. * 

They would not bo able to secure more wator by widen- 
ing channels, * because the supply depends on tho 

outlets. 

154. y. 11 Government were to repair .till the works, 
the rate would havo to bo increased? — It would prob- 
ably have to ho increased to 12 annas. 

l*>o. y. In the estimates for thoso works you pro- 
pose to a cq u ue lor Government the whole of tho area 
that will be submerged by the tanks? — Yes. We pro- 
pose to tuko up not only that hut also the aroa that 
will be taken up by channels— tho land required tor 
mam channels. 

156. y. the question lias boon considered in other 
Trovinces whether it is always necessary to compon- 
fcHte the people Jor the land taken up lor the purposes 
ct a tank; whether they would not ullow you in many 
cases, not m all, to store wator provided you do not 
i uteri ore with the rights of ownership and you allow 
them to cultivate on the margin of the tanks if tho 
tanks run dry, and also allow them to cultivate the 
bed in the dry year? -~I think there aro cases in which 
some proprietors might lorego compensation ior land 
on the lines suggested or lor small areas where they 
could get a crop m the winter along the border of tho 
tank when tho water surface recedes. Of courso wo 
could not rely on this in every case. 

157. y. Any estimates made for tanka should pro- 
vide lor lull compensation; but what 1 mean to say is 
that men should be allowed the option of foregoing 
compens.it ion provided the Government could have 
such control as is necessary to give us much water and 
i u n it out as much as it pleased. Jins would reduce 
the cunt of many oi tho works, and it would also vqry 
often overcome the opposition of people w r ho do not 
like to give up their land. I only mean to suggest 
this point so that it may lie considered when any diffi- 
culties ariso with a view to overcoming opposition? — 

J think powbly there may bo eases in which some pro- 
prietors might forego the compensation in ordor to 
retain the proprietary right m the land. 

158. y (.1//. < 'ituldtwk.) This would also reduce 
the amount to be paid ns compensation Y — Yos. 

1.59. y. (Mr. Muir-Muclcnzie .) — I want to tr^ and 
get clear as to the degree to w'hich tho Province is 
liable to 1 amine and the circumstances under wiucu 
that liability occurs. I see from your rainfall statis- 
tics there wero only two years in which tho rainfall 
was deficient ? — (July two years when thero was abso- 
lute failure. 

160. y. That was in 1868 69 and 1899-1900 P— Yos. 

161. y. On the other hand, m 1808-09, thero soeius 
to have been only partial scaroity. Tlioro was nothing 
like what occurred in 1899? — Thero was acute 
distress in about eight districts, hut l do not think 
it was felt throughout tho Province or as severely as 
in 1899. 

162. y. It was only tho heavy rainfall in Septem- 
ber that saved the greater part of tho country, and 
acute distress \\o» coniine- 1 to certain districts mat axe 
mentioned m your note P--Ybs. They were miugoi, 

Daiuoh, and J ublmliioro in the north, Bhaudara and 
Bala ghat in tho south, and Chattisgarh. 

163. y. Apparently it was not a distress or fan\ino 
like that of 1899-1900?— Appurontly no ft. 

164. y. On tho othor hand, 1896-97, you had ex- 
cessive rain? — It was a yoar in which there was un- 
seasonable rainfall. 

165. y. It was excessive on tho whole P — Yes. 

166. y, And yet you had a severe famine?— Yes; 
but it was not caused by the heavy rainfall. 

107. y. What 1 want you to let us know is, liow 
far your projects ol irrigation will provide against a 
yoar of totally deficient rainfall. 1 understand that 
the llamtek tank would id). Aro you confident that 
all other tanks would fill? — We havo taken tho worst 
scries that has occurred in 33 years, and we have esti- 
mated the area that could bo protected through them 
to a year of minimum rainfall. It is to guard 
against years of totully deficient rainfall that we pro* 
peso working on this protective system. 

168. Q. How far would other moans of irrigation- 
means auxiliary to irrigation— servo you in u yoar of 
totully deficient rainfall; would the huveli system of 
irrigation bo of any use in such a yoarP — It has boon 
of uso in thoso two fumino years. 

109. Q. Wherever it lias boen practised P- -Yes. 

170. «. The land tinder it had full crop*?— I do 
not think they had full crops. 

z 2 
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171. Q. An appreciable crop? — They run up to 8 
annas in Jubbulpore. 

(Mr. Craddock.) — They did very poorly in 1899-1900. 
17U. Q. (Mr. Muir -Mackenzie.) — Would the haweii 
system of irrigation in wheat land be an efficient pro- 
tection in a year of utterly deficient rainfall like 1899- 
1900?— From whato I gather, people seem to think 
that they could get somewhere about 8 or 10-anna 
crops. 

173. Q. You are unable to form your own opinion? 
— Yea, because I did not see any part of the wheat 
country in these years. I have been in the rice coun- 

fcry. 

174. Q . (The President.) — I gather that havdi is a 
rabi system? — It is a combined system. In some 
parts they take a crop of wheat during winter and a 
catch-crop of rice during the rains. 

176. Q. (Mr. Muir -Mackenzie) — There is another 
system that has been auxiliary to larger schemes of 
irrigation — bunds across nalus? — Yes. 

170. Q. That is different from the havcli system? 
—I think it is more or less included in the 
fuiveli system. Do you mean tank bunds going down 
the nalas ? 

177. y. Yes; have you seen anything of such a 
system? — 1 have seen it in some places. You have u 
number o>l bunds down a valley, and sow behind the 
bunds. 

178. y. Were any good crops obtained in 1899- 
1900 ?— That 1 could not tell you. 

179. y. Coming to wells, did not wells give good 
crops in 1899-1900 tor such areas as were irrigateur — 

In wheat areas it did. 

180. y. Would you not bo prepared to say that, 
as a measure of protection in wheat areas, there is 
nothing so efficient as wells lor a year of totally de- 
ficient rainlail ? — -tor the area they can irrigate, weil- 
irrigatiun is effective. But the area they do xirotect 
is small. 

181. Q. Was tl\o amount of water in the wells very 
much less an 1899-1900 than in ordinary years? — Yes, 
1 should say it was. But the wells did seem to meet 
the demand made on them. 

182. y. They irrigated us much as usual P — Yes. 

183. y. You think the water level was materially 
lower ? — Yes, but they got what they wanted. 

(Mr. liajarattia Mudaltar.) — On x>age 12 of tho Note 
on Irrigation you find the figures given. It is l>l,OOo 
acres against a normal of 74,OUO acres. 

184. y. (Jir. Muir-Macktnzie.) — Somo witnesses, it 
I understand the papers rightly, have advocated en- 
couragement being given to people by granting takaoi 
ou liberal terms to enable them to build tanks for 
themselves. Would these small tanks, such as the 
people are likely to build, be of any use in a year like 
1899-1900?' — No, 'the rice districts of this Proviueo 
show that they would not. 

186. y. On the other hand, in a year like 1890-97, 
when there was large rainfall in the beginning of the 
season, would they not be of very great value? — They 
were not as valuable as it was anticipated that they 
would be. 

186. Q. I gather from Mr. Ely's statistics that in 
the year 1890-97 the urea irrigated from tanks was 
047,000 acres. That was nearly the largest area on 
record? 

(Mr. Ciaddock .) — Much of that irrigation was imper- 
fect. They might have had one small watering. 

(Witness.) — If you look at page 12 you will find that 
the area irrigated under tanks fell from 536,213 acres 
in 1894-95 to 176,997 acres in 1899-1900. 

187. y. (Mr. Muir -Mackenzie.) — The explanation, 
1 understand, is that the irrigation was of an imper- 
fect kind. 

(Mr. Craddock.) — It was partly because the rainfall 
was excessive and up to the end of August they let a 
lot of water go. They had a series of three wet years 
and the rainfall promised bo well up to the end of 
August that a great many were careless. 

(Mr. Muu -Mackenzie .) — Nevertheless they did 
some irrigation. 

J The President.) -Do you know whether the rains 
i continuously? 

(Mr. Craddock.)— Yeu, till about the last week of 

August. 


(Witness.)- There is one othor point. Many of these 
small tanks were damaged by heavy rain. A big 
plump of rain damages small tanks. Whenever we 
gee a plump of rain small tanks fare worst. A part 
of the bund gives way. 

188. y. (Mr. Muu -Mackenzie.) — Are these small 
tanks kept in good repair or bad repair? — I should 
tuy, personally, they are kept in very poor repair. 

189. y. Do they breach frequently? — Y gb, when 
we get a good plump of rain. 

lOO. y. Are broaches promptly repaired?— In a 
way they repair them; they patch them up. 

191. y. Would you reednunond that Government 
should examine these tanks with tiie object of in- 
structing people in making better arrangements lor 
the waste weirs? — instruction might bo helpful in the 
case ol waste weirs. Hut, as lar ag the construction oi 
these tanks is concerned, people are quite able to do it 
themselves. 1 do not think the interference of Gov- 
ernment will do any good. But in connection with 
large tanks which we are to fill, i certainly think the 
Government should help them to make them properly 
and to provide proper sluices. 

192. y. When tanks are filled from Government 
storage ? — Yes. 

193. y. i see from Mr. llutton’s note appended to 
yours there wdre some old breached tanas? — There 
arc very lew. At {present they are not likely to be 
tuken up or immediately wanted. Either the peoplo 
have left the villages or they are not using them. 
They let the land go to waste. 

X91. y. il the tank was repaired, would not peoplo 
come back to the village and take up the lands? — Not 
readily. They might m time, in every district 1 
usked about it, and tho reply was that they were tanks 
lrom which we would get no immediate benefit. 

195. y. Are they very lew ? — Yes, very few. 

190. y. Are they silted up ?— Not silled up. The 
band hud neon broached ana the owner was too poor 
to repair the tank, and so it has fallen into disuse. 

19< . y. Are they small? — leg. 

198. y. No tanks which could irrigato sovcral hun- 
dreds ol acres ? — Many oi them could only irrigate 60 
acres; sometimes 100. 

199. y. Wo shall want u good deal of information 
about iuiuino programmes, will you be able to got it 
lor us ? — Mr^ St. Clair, Superintending Engineer, is 
iue oiiicor who can give you tho information. As far 
as our famine programmes go, 1 have estimated the 
value of the work that can be done by famine labour 
for all the projects and have included them in 'the sux> 
piemeiitary note under the column “Amount of work 
that could be done by famine labour.” You will see 
in column 18 the extent to which the work can be 
carried nut by famine labour and tho probable cost of 
the project. 

200. y. Will you be able to put in a full pro- 
gramme of fain me works? — I can get that from Mr. 
fo’c. Chur. 

(The President.)— It hag boon particularly suggested 
to me by Mr. Ibbetson to see the excellent system you 
huve of maps illustrating your programmes. 

(Mr. Craddock.) — They wore prepared for the last 
famine. 

201. y. (Mr. Muir-Mackenjhe.) — I suppose that a 
large number of your projects are suitable for employ* 
ment of famine relief labour? — Yes. 

202. Q. You say that famine labour could be sui't* 
ably employed on haveli or nala bunds?— i should 
say that famine labour can be employed profitably 
on them. 

203. Q. There would be no difficulty of organi- 
zation? — 1 should not think so. 

204. Q. So long as the Publio Works Department 
gave the levels the works could be carried out by tho 
Civil Department?— 1 think so; we could assist them 

willi lex els. 

205. Q. Did the Public Works Department em- 
ploy famine labour on such works? — Very little. 

206. Q. Is it not necessary to make waste weirs 
for these bunds ?— It is very neoesaary. 1 can give 
you a case in point. Sufficient room should be left 
for flood xyster. I inspected three fields belonging to 
N atli u Korn. M al guzar of Saugor . He had two bunds 
one above the other* The top bund got breached and 
the whole of the crop above the top bund had failed* 
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But the portion between fch© two bunds — the lower 
one did not breach — had a beautiful wheat crop when 
1 saw it in November. 

1207, Q. (Mr. luijuiut'na Muduhui.) Wore any 
irrigation works undertaken during the last ianune? 
Only small tanks. There were a few larger tanks 
taken up in Raipur and Bilaspur. They were started 
btf& not finished. 

2208. Q. Do you think it is necessary to complete 
these works? — They should be completed at once. 

209. Q. At once or reserved tor another famine? — 
At onoe. What we require at present are really some 
works which will give us data. 

210. Q. If they are not completed, all the expen- 
diture hitherto incurred will be wasted P — It would 
mean that a certain amount will be wasted, but not 
all. Even later on we could utilise some of the works 
already done. 

211. Q. There are over 31,000 tanks in this Pro- 
vince. Are they all private tanks? — They are all 
private tanks except Lachora, which is worked by the 
District Council of Nimar. 

212. Q. Does the Government derive any wet 
revenue from those tanks? — Yes. 1 think a wot rate 
is put on the land that is irrigated from the tankB. 
It is included in the rent. 

(Mr. Craddock.)— Irrigable land is assessed at a 
higher rate. 

(Mr. Muir-Mackenzie.) — It is the Settlement Officer 
who actually determines the rate. Is it not? 

(Mr. Craddock.)— Yea. 

218. Q. (Mr. Bajaratna Mndaliar .) — The re- 
venue under the tanks is not given r— It woulu no very 
difficult tor mo to arrive at that. 

214. Q. (Mr. Mvm -M ackenzie.)— Are not the rent- 
rates ot particular villages recorded ? 

(Mr. Craddock.)— it is fixed on the holding as a 

lump. 

(Mr. Muir-Mackcnzu .) — Is there any record of rent- 
rates? 

(Mr. Craddock .) — Thoro is a record of rents from 
whioh we can deduce the rates. 

(Mr. Muir-Mackenzie.) Would it bo possible to got 
a statement as to that? 

(Mr. Craddock.) — I think so. It is perfectly potfciblo 
to get a general statement,. The rates vary greatly 
from village to village under our system. 

(Mr. Muir-Mackcnzie .) — Still 1 should bo very glad 
if we could have it. I know that your rates are low. 

(Mr. Craddock .) — We will certainly give you that 
information. 

215. Q. (Mr. l<a jurat na Mudaliar.) — Your system is 
that on each individual holding you fix a certain lump 
assessment? 

(Mr. Craddock.) — Yes. 

(Mr. Muir-Mackenzie.) — That assessment is for the 
purpose of rent. The revenue assessment is takpn on 
the whole village or whole estate. 

216. Q. (Mr. Itajaratnu Mudaliar.) — On the total 
revenue of the village you fix a certain proportion as 
Government revenue. What is the control you exer- 
cise over landlords to keep these village tanks in 
repair? — No control at all. 

(Mr. Craddock.) — There arc certain tanks in certain 
villages where the condition is that the landlord 
should repair the tanks, but that is a condition which 
it is difficult to enforce. 

217. Q . (Mr. Itajaralna Mudulim .) Suppose ample 
funds are available, do you think that the nature of 
the country and the depth of subsoil water would 
admit of a large increase in the number of wells? — 
1 think a fairly large increase. A considerable number 
of wells might be made. But I do not think that we 
could rely upon their protection for a very oxtensive 
area. We have to rely on tanks and large irrigation 
schemes for the protection of any appreciable areas. 

218. Q . From the figures on page 12 of your note, 
may we take it for granted that 64,000 acres under 
wells can be put down as protected even in the worst 
years? — Yes. 

219. Q . Do you think that the area could be trebled 
or quadrupledj if the number of wells be increased? — 
I shqqkl think it would he possible certainly to double 

that aft* 

220. Q . In preparing your projects you take Its. 2 
ss ths water-rats to be levied?— Yes. 
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221. Q. 1 think you said that the rate would be Mr tS M 
charged in all seasons, whether water is taken or not. Harriott * 
Am 1 correct in supposing that? — Yes, because we _ # 
otier protection. Wo lesorvo water irorn one seosou 

to another. Not only that, but wo keep water for 
the same season. 1 would give you an illustration. 

Suppose there is an area in which three waterings are 
required and our project is so desigued as to protect 
1,000 acres. But there are 3,000 acres beloy the 
work. If you gave one watering to the 3,000 acres, 
the whole crop might fail for want of more water. 

222. Q. Your Us. 2 water-rate is intended to coyer 
how many wateriugs? — Whatever number of water- 
ings may be required for each year. In a year of 
drought they might require four to live waterings; in 
a normal year one or two only. 

223. Q. You would levy 'che rate whether water is 
taken or not?— -Yes. But the charge would be the 
same in years of drought as m normal years. 

224. Q. Do you think that in years of normal rain- 
fall people would take water? — They will generally 
take one watering in Oetuber. 

225. Q. In all seasons? — Yes. There aro very low 
years m which they will not take one watering in 
October, in very many years they will take one in 
September and another in October. 

226. Q. You don't ’chink the rate is high? — I do 
not think so. i'oople will, 1 think, willingly pay it 
once they see the oenofits irrigation confers. As a 
matter el iuct, i ieel certain ttiat alter they once 
settle dtAvn to taking water, we will find it difficult 
to cope with the competition that will arise by people 
trying to got their lands into the area protected. 

227. <J. The number of kachchu wells is very largo, 
liow long do they last? — They just last a season. 

They have ho be cleared once a year. In black ootton 
country they fail, and it is very difficult to keep 
them. In parts of iioshangabad there are kachchu 
wells near rivers where the soil is burn and there tney 
have been uboIuI. They do piove useful to a certain 
extent in yoars of drought. But 1 would not recom- 
mend thorn to be run as protective works. 

228. Q. (Mr. Craddock.)— You said that your in- 
formation w as that malguzars and other people when 
they gave water took Us. 2. Is that so ? — They sold 
water at Us. 2 an acre. 

229. Q. It is not the coso that a man pays for 
water for every year that there is water in tie tank, 
and ho does not pay in those years when there is no 
water; if there is water and the man does not tako 
ft, he has to pay the rate all the sameP — I have not 
had these cases before mo. 

230. Q. The only case in which he is excused from 
paying is when there is no water? — The information 
that was given to mo was that malguzars stored water 
and charged 11s. 2 per acre for a crop for the year. 

They only gave water to the cultivator if they could 
spare it to him. 

231. Q. It depends upon whether water iB available 
or not?- -Yes. 

232. Q . If the water is available and the man decs 
not choose to take it, he has to pay? — That I would 
not say. When they do get water and when water 
is given to them they are charged Rs. 2 an acre* 

233. Q. Did you say that they said Rs. 2 for wheat 
also ? — Yes. 

234. Q. Don’t you think that on the whole the 
wheat crop succeeds on an average oftener than rice 
crop without irrigation? — It does to a great extent. 

It does not require so much water as rice. 

235. Q. Don’t you think if there is a crop which 
can succeed without irrigation better than another 
crop, people would pay loss for the crop that usually 
succeeds without irrigation than they would be will- 
ing to pay for the crop which cannot succeed without 

irrigation? — In the case of wheat, there might bo 
home allowance and wo might lower the rate, because 
we do not use so much w r ater and so oould protect 
a largor area. 

236. Q . Don’t you think that water would bn 
required much more frequently for a term of years 
for rice than for wheat? — 1 would not say that t be* 
cause wheat can benefit bv irrigation every year m 
October before sowing. If you look at the rainfall 
statistics, you will sco that the rainfall of October 
very seldom reaches four inches, whioh is about what 
is required for wheat. I think wheat would benefit 
by irrigation every year. 
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237. (J* 1 li*3 rainfall m September will not d*>? 
— No They want it in October. Tho storing in 
bunded fluid.* sliow'H tlmt watering before wowing bene- 
fits wheat. This has also been proved on tho Betwa 
Canal, whore since tho 189G-97 water has boon taken 
for irrigating wheat on leubar soil every year botoro 
sowing. 

238. Q. (Mr. Craddock.) * They have not had a wet 
October since 1894? — The average rainfall in tlio 
month of October during this series of 33 years is 
1 *70 inclies. Take the Sanger district, where the 
average rainfall in October is 1 3 niches; there the 
wheat is on black cotton soil. Thero are only threo 
years in the whole series of 33 years in which it has 
gone over four inches. 

239. Q. Would you not attach enormous import- 
ance to the fact that wherever you get rico, people 
have concentrated their efforts to irrigate their rice, 
whereas wheat is hardly irrigated at all; don’t you 
think there must he some reason for thus? That m 
because we hold that the bunded holds are not irrigat- 
ed. * If you take in the bunded lields, there m consi- 
derable irrigation. 

210. Q. Only absolutely level tracts? — Bunded 
lields are applicable to level tracts. When 1 w r as 
taking evidence at Juhbulporc, both the Deputy Com- 
missioner and the Commissioner tried to find out 
whether wo could irrigate wheat lands outside the 
huocli. But the people were of opinion that the 
lands were too undulating; irrigation would not bo 
able to reach them They did not think that, these 
lands would not bo irrigated if it were possible to 
irrigate them. 

2*11. Q. Tho people would irrigate them in dry 
years. But in a scries of years would they wane 
irrigation such as they do for rice? — Tho yield can 
bo improved every year by a watering in October. 

212. (J. Do you think that as a fain i no protection 
it is as necessary to irngato wheat lands as rice lands? 

- No. But wo can considerably improve the wheat 
lands and get a bettor yield by irrigating them. 

243. Q. Do you not find that in rico lands people 
are much more dependent on a single crop of rieo 
than people in the wheat country on a single crop of 
wheat ? — Yes, because m tho wheat country they 
grow cotton and juai too. They have other crops. 

244. (Mr. M m/ -Mackenzie.) — The bunded up 
holds under the havch system are never ht lor growing 
cotton V- I believo not. They don't grow' the cotton 
and juur in tho bunded holds. 

245. Q. (Mi. Craddock.) — 1 understand you to say 
that you prefer to start irrigation works in rice 
tracts? — Yes. All tho projects that wo have taken 
up at present are confined to rice tracts. Wo exa- 
mined only a few of the projects in Saugor outside 
the rieo tracts to se\> what tho storage would cost. 

2 Mi Q. Jn tho rieo tracts how would you work in 
with the existing systom of irrigation. There is a 
lot of land irrigated, and very much of it. is fairly 
irrigated under existing tanks. Will a man who has 
got a tank and spent a lot of money on it bo willing to 
pay as much for the benefits of occasional irrigation 
as a man who has no irrigation now? — 1 think you 
will find that most of our projects are such as are 
necessary for feeding the existing tanks. 

247. Q. Should you charge anything for feeding 
the tanks ?— It depends upon tho extent of our supply 
and tho mentis of tho man who owns tho tank. We 
might not assess the land, hut wo might charge him 
for tho amount of water that w T e give him. 

248. Q. You must have a sort of commutation?' — 
Yes, in cases like that, where a man had a scheme of 
Ins own. But in most of those cases, 1 think wo 
should find that the works that wo have designed will 
irrigate a sufficient area outside the area which is 
irrigated under tho existing tanks. 

249. Q. You said that the Ramtok project was a 
good ono for an experiment ?-- Yes. 

250. Q. Don’t you think that it is too expensive 
for an experimental scheme?— 1 do not think that it 
is too expensive for a (Joveniment like that, of India 
to test tho capabilities of irrigation in tho Province. 

251. Q. Tho scheme costs about 10 lakhs. Is it not ? 

- 9$ lakhs 

252. Q . Don’t *vnu think it would bo much bettor 
to put the 10 lakhs into rice country, whoro you have 


a sure and certain ground, and io put a much smaller 
*.um into the wheat tract. So that if the experiment 
is a failure, you would not lose so much?— -I tliinK 
projects should be taken up lirst in rico tracts which 
need irrigation most. But it is also a very important 
question as to how lar wo should protect wheat areas; 
and it funds can ho provided for tho liairffcek project 
without retarding the construction of irrigation works 
in rico areas, J think it should bo taken up. We have 
got large areas under juot and cotton which we can- 
not protect at all. How are w 7 e to arrive at any 
decision as to the best moans of dealing with thou# 
areas w About an experimental scheme? 

253. Q. You are not asked to protect cotton and 
juur? -Wo might improvo cotton. There is a certain 
class of cotton which might be improved, and jimr 
may give way to other crops that can be irrigated. 

254. Q. There are. possibilities, but they are 
remote.'' 1 do not know. Only tho other day Chore 
was a person from Calcutta who was pushing the 
growth of cotton in this district. He was supplying 
seed in Roj-Namigaon for cotton cultivation. Ho has 
already succeeded m getting somo area under cotton 
cultivation. 

2 55. Q. The chief thing that ho is afraid of in 
Nuwogaon is tho damage by the excessive rain? — That 
is in regard to tho present crop. You will admit 
there is cotton. which can bo irrigated and which will 
bo hotter than the ono wo aro now growing. 

250. Q. Tim dilliculty is that our cotton and juur 
tracts and the low-lying land that you would be able 
to irrigate worn absolutely secure in tlio year 1899 
• iml they had very fair cotton? — There is no doubt 
that cotton and juur do not require protection and 
J do not advocate their irrigation. But I think it is 
possible that if Dualities for irrigation aro provided, 
a eliango of cropping may be effected and crops gro.wn 
which um bo irrigated. 

257 Q. Where it does require irrigation is on 
slopes of lulls whore you eau’t irrigate?— Yes, m 
ridges and slopes of hills whoro it is stony. Cotton 
and juur do not need irrigation. But tho quostion is 
whether wo could not got a cha/ngo of crop. Take the 
case of juur. It is sown in Juno or July and is reaped 
in December, so that only one juat crop can bo got 
fioin tho haul, but with irrigation wo can get two 
crops, you can get nee and wheat or gram. Which 
is more profitable — whether to allow tho land to go on 
producing ono crop of juar or to produce two crops — 
ono of rice and ono of wheat P 

258. Q. if I may sum up your general conclu- 
sions — toll mo whether 1 am correct or not — they are 
that you consider it as proved beyond demonstration 
that irrigation is possible and necessary in our rice 
tracts? — Very necessary. 

259. Q. And that you think it highly probablo that 
it will also be almost equally beneficial jn our wheat 
tracts? - 1 should not Bay “almost equally.” But I 

should say very bonolicial outside haveli or bunded 
tracts which includes a system of irrigation. 

2(50. Q. And that at present thoro is a great doal 
of doubt about cotton and jwar, and that as regards 
those tracts you would like to see more expononco 
gained? Yes. 

2G1. Q. You would ndfc like to embark on large or 
exponsive schemes in those othor tracts? — I should 
prefer to see rice tracts taken up first. But 1 do not 
see why wo should wait till all the rico tracts aro 
taken up before constructing works to gain oppon- 
onco in other tracts. 

2(12. Q. You would like to take up smaller work* 
in wheat tracts, and if they are found successful, you 
would take up larger works? — Yes. 

263. Q. (The President.) — I just wish to ask you 
one question. You have a groat number of projects; 
if you wero asked to select one out of thorn to bo put 
into early execution, as an object lesson and an 
experiment, which would you recommend? — 1 would 
like to do it in consultation with tho Revenue Officers; 
we should select a project which wo know will bo 
'liiken up willingly by the people and at once. 

2G1. Q. On that point you would liko to compare 
notes with and consult tho Revenue OfficersP— 1 would 
consult (ho Revenue Officers in regard to every project 
before I would recommend its commencement. 
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The Honourable Mr Gang vohau Hao 

(Xa<t)nu , \ \th 

1. Q. (Tin Pit side lit.) -You ,n<» .1 j'i.miIi til of Nag- 
pur ? — Ym, 

2. Q. You own lauds? Yes* iu four districts of 
this Province. 

3. Q. Havo you suffered much from famines? — 
More in the late famine than in that of 1896-97. I 
have a large number of villages in Bhandara and 
Chanda districts. That is the reason why J suffered 
most. 

4. Q. With your knowledge of the Central Pro- 
vinces and your own personal interest in the matter, 
it would bo very useful for us to know what you think 
would bo the right policy for Government to pursue to 
protoot the country from the recurrence of such disas- 
ters as thorc havo boon? — T think if Government could 
build storage tanks whereby it. would bo possible to 
irrigate a largo number of villages, that would onahlo 
Government to tide over difficulties Tahwi loans 
also may bo advanced on more liboral terms to culti- 
vators and landlords. 

6. Q. For what purpose? — For making small tanks 
in villages That would also go a long way to moot 
the difficulty. Thirdly, I Mould recommend assistance 
being given to tenants to enable cultivators to make 
embankments, because the greater the number of 
embankments that land has the less the mi tuber of 
bullocks that are required. 

0. Q. For ploughing? — -Yes. 

7. Q. How do the banks save the bullocks 0 Be- 
cause the ground becomes soft. In districts other 
than those where rir\> is cultivated, I would recom- 
mend thrtt fakavi may ho given for sinking wells 
When applications are made for fakavi professional 
advice 11s regards boring must he given by Govern- 
ment. I would also recommend that improvements 
should not be taxed as such. 

8. 0. Novor? — T would recommend that# they 
should never he taxed, because these improvements 
secure the revenue to Government; whereas to the 
malgnzars or the person who invests money, it is of 
course uncertain what he will have to pay by way of 
assessment. He has also to spend money for Ihe re- 
pairs of those works. While he is held responsible for 
them, it# is not certain u bother the improvements ho 
makes will always mvo Inn *» sim» rdnni A well 
may be dug and it may fail and may not he successful. 

(Mr. JTiyhtm ) — Tn that ease lie would not he taxed? 
— But the people fear that he would ho taxed. 

9. Q. Are there any parts of the country where you 
would suggest, largo storage works *> n d for wb it ordli- 
\ at ion would you suggest them?— With regard to rice 
chiefly. 

10. Q. Tn what part of the country do vou think 
they would be most desirable? T would recommend 
the construction of such storage tanks in Bhandara 
9ml Chanda. T have villages there. 

11 . Q. Do you know anything of Chhattisgnrli * - 
1 havo not much knowledge of that part of the country 

12. Q. You propose tokavi advances being granted 
both for small tanks and works?— -YeR. 
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<d thing L think that lor .small tanks Its. 5,000 or 
6,000 cavil Mould be sufficient. 

18. Q. As a loan? -Yes. 

19. Q. When you say that you would not charge 
afterwards, do you mean that tlio man should have 
permanent, settlement afterwards, or do you mean you 
could not charge him for the well? Suppose before 
ho made the well lie m ae charged dry rafco and suppose 
that the dry rate was raised all round, would you not 
raise his dry ra'te? — Yes. The assessment charged on 
general considerations may be raised; but the im- 
provements as such should not bo charged. 

20. Q . Always?- -Yes, always. 

21. Q. Would a malguzar understand it? Suppose 
when the settlement came round the officer said ; f 
won’t tax you for your tank, but I would tax you 
because the dry rate has boon raisod all round and 
>ou will have to pay Its. 15 instead of Ks. 10. 
Would he un dors! and the reason P-— Some of them would 
understand it. They would eompnro their rates with 
those of the neighbouring Holds and understand tlio 
difference. 

22. Q. You would help the tenants to make em- 
bankments round the fields, i.e , the havch system? - 
Yes. In I’.ioni Chauras, in Bhandara, that system 
prevails. 

23. Q. Could that bo done all over the Central 
Provinces * — Tliero arc* many people who understand 
the benefits of this system and are gradually taking 
to it. 

21. Q. Do you 'think it would be good policy for 
Government" officers to encourage it all through the 
country?- -Yes. Wherever it is possible to do it., it 
Mould ho advisable to encourage. 

25. Q. Will you givo us your views about t.ho irri- 
gat ion of black cotton soil?- For rice purposes, I 
think the black cotton soil, if irrigated, requires a 
larger amount of man 11/0 than yellow soil. Yellow 
soil is hotter adapted for rice than black cotton soil. 

26. Q. Black cotton soil is best for ji air and cotton? 
Yen. 

27. Q. Is it good for m heat ?— Yes, wheat also. 

28. Q. Do you think it is ovor desirable to irrigate 
it? — From my own experience I say that it will be 
desirable if attempts were made to irrigate it. I 
know some tracts in Umivr Tailed whero I allowed 
spare water in my tank to wheat,- -water which re- 
mained after supplying the rice fields. Tn that case 
T had a better wheat, crop than I could get in ordinary 
years. 

29. Q. Suppose the Government had made a great 
number of tanks, Mould you try and oncourago wheat 
cult iva'cioii under them if the soil is black cotton 
^oil ?— 1 am not very Mire, because there is the fear of 
ru>t Sometimes it happens that there is a great 
ileal of Mater, generally in the month of February, 
when the crops are exposed to rust,. T am not sure 
if it Mill succeed. 

30. Q. Do you know the Ncrbudda valley, Hoslumg- 
abad and Narsinghpur ?- No, not from personal ex- 
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13. 0. 
advances 


Do malgnzars avail themselves of the tojfcur* 
largelvP— I have reasons to think so. I 


think in the famine cf 1896-97. when Government win 
kind enough to advance monev on a more liberal scale 
and promise them some remissions, more ia havi was 
taken than at other times. 


(Mr. Craddock.) -There was a go^d deal of what we 
have hoard called patriarchal nressure. 

(The President .)—' With regard to smaller tanks that, 
yen wore talking of, up to what size should thev he 
done by private resources and when should the Gov- 
ernment step in* Can it he that Government should 
step in when a tank is to irrigate 100 acres — T do net, 
think the Government ought to stop in in ’•eearn to 
tanks at all. But in the case of tanks which mav 
irrigate 10 to 20 villages I he Government might come 
forward. 

14. <?. Would vou sj> v 2,000 or 3,000 acres?—- 
Yes, 3.000 or 4,000 aere<. 

15 Q Do you think thn'r up to that malguzars 
should do it?- Yes, I think so— malguzars and big 


tenants. . . Q xc 

* 10 O It, will cost, a ’good deal of money r— Jf a 
grant-in-aid were given, I think llw >y would embark 
•ion that enterprise after odvioc. 

17. Q. A grant-in-aid of Its. 20,000 and that kind 


perienee. 

(Mr. llujham.) 1 understand that you recommend 
that Government should undertake the construction 
of a borage nmk that Mould supply something like 
20 villages P— Yes. 

31. Q. What v/ould you do in the case of works 
that would supply too much for one village and 
enough lor two or three villages? Do you think tKat 
they should be done by Government? — I would recom- 
mend it ill some cases, because it M ould not be possible 
for people of different villages to unite and combine 
together 

32. Q Do you think that people of two villages 
Mould combine? — In many cases they may not com- 
bine. The principle of combination is not known to 
many people. Tf they combine, it is so much the 
hotter; but if they do* not, t think the Government, 
should come forward and help them in tho matter. 

33. Q. I see in a number of schemes worked out in 
tlui Public Works Department hero, they generally 
legard the limits as 400 acres and anything below 40n 
acres is not, considered. Do you think that is too 
small an area to undertake?— I think it is too small 
for Government to undertake. 

34. Q. You think it is better if it is 2,000? T 
should say a sufficiently large area. 



170 


INDIAN IRRIGATION COMMISSION; 


Mr. 85. Q. Suppose a tank is made for a large area 
Uangadhar and is so designed that water can be guaranteed to 
ftao Madho the whole of the aroa marked out oven in^tho driest/ 
Ckitnavu, years, what rate do you think people might be asked 

— - to pay for water? — I should reoommend that if such 

storago tanks were made aiul if water is given to 
high level lands, to lands on higher levels where water 
from ordinary tanks cannot be provided, I believe 
Ra. 1-8-0 or Rs. 2 the people would willingly pay. 
Rut in the case of lands on a lower level, which can 
he watered by existing tanks, of course they would 
hesitate to pay at that rate as permanent charge. 

36. 0. I am now speaking of rice cultivation? — 
Yes, I also speak of villages under rice cultivation. 

37. 0. Wou^d they be sure of getting water when- 
ever there is a break in the rains? Would it not be 
worth something to them? — They would gladly pay 
any price for water if it is given to them in times of 
necessity. 

38. Q . Supposo so much of land as is now irrigated 
by the ordinary tank is now assured a proper supply 
at all times, so that the owner could be sure that ho 
would get wator when wanted, what would he pay for 
it ? — For lands which are situated at highor lovols ho 
would pay Its. 1-8-0 or Rs. 2. 

39. 0. For lands on a lower level? — For lands 
already under the tank irrigation, he might pay 12 
annas per acre for an assured supply. 

40. Q. You don’t think they will pay more? — Yes; 
I don’t think so. 

41. 0. Not for the benefit of gotting water when- 
ever they want it? — They would not bo inclined to 
pay. 

42. Q. They would probably go on as they are on 
the chance of getting rains? — Yes. 

43. (JJ. Do you recommend the making of storage 
works in tracts where rice is not cultivated P — I would 
rather hesitate to make any such recommendation. 

44. 0. Why? — Because I am not sure whether 
people would care to irrigate their fields. T fear that 
in course of time rust may Bpoil flie crons. There 
were some years, for instance, that last four or five 
yoars when irrigation would probably have done good 
to wheat. 

45. Q. Suppose water-supply is given to places 
whore yaar and cotton and dry crops are cultivated 
and if a regular supply is given to black cotton soil, 
would they convert, that, cultivation into rice?— They 
would not, because cotton is more paving than rice. 

46. 0. You mean that the profit* of cultivation 
of cotton are moro than the profits of cultivation of 
rice P — Yes. 

47. 0. Tn spite of their having n failure of mins 
some years and losing their crops altogether? — Yes; 
thoy want very little rain for cotton, and when they 
get crops, they fetch higher prices than rico. They 
want more rain for rice than for cotton. 

48. 0. In these cotton districts there was a great 
deal of distress during the late famine. Wes there 
not? — There was, hut not. to that, extent as it was 
in the rice-producing districts. 

49. 0. You -would not like a certain supply of irri- 
gation introduced into that and cotton converted into 
rice? — I would not. 

(Mr. Muir-Mackenzie.\ — Are there a great many 
tanks in the villages which you own P — There are. 

60. 0. Have you made unv tanks?— In 1896- 

97 I made two or three new tanks. 

51. Q. As famine works P — More or less as famine 
works. 

62. 0. Do you think you would have made them 
if it had lVot been for famine P — Not in that year. 

63. 0. Had you made any new tanks before the 
famine came onP — Yes. 

54. 0. Of how much use were the existing tanks 
to you in the famine of 1896-97 ? —They were of great, 
use to me, because iho supply of water in the months 
of June and July was much more in that year than 
what it was in the year 1899. Most of the tanks were 
filled to some extent and they could irrigate rice fields 
partly. 

55. 0. Did vou get. ns good n crop ns in ordiuarv 
years?— Of course there was failure of crops, but not 
to the extent to what it was .in 1899. 

66. 0. Were' people of your village on relief P — In 
that year fewer than 1899. 

67. 0. You say that you would like takavi to be 
given on more liberal terms?- Yes. 

68. 0. In what, direction would you like more 
liberality? — I would recommend the giving of graiit- 


in-aid. Where a person takes a takavi of Rs. 100, 
I would recommend that half of it should be remitted 
and the other half should he given on small interest 
ns now. The period of repayment, viz., 85 yeare is 
long enough, though those who take takavi are asked 
to repay it in a much shorter period. 

69. 0. What is the usual period? — About 10 or 
15 years. 

60. 0. You would like the whole period to be 
given generally? — I would. 

61. 0. Do you think that it would be a much 
frizecl inducement? — Yes; I should think so. 

62. 0. Is there any other way that you could sug- 
gest. ? — I cannot suggest any other than what have 

already suggested. 

63. 0. What would you like taknvi to be given for ? 
— For tanks, for embankments, and for wells. 

64. 0. Is there much scope for wells P — Yes ; in 
parts of the country where there is no rice cultivation. 
Whore there are no tanks I believe people may take 
takavi for wells. 

65. 0. But they would not take it in the rice 
country? — They would not care for it. 

66. 0. In black cotton country or wheat country, 
would they take it? — They would. 

67. 0. You don’t think that wells would be of any 
assistance in a rice country P — I don’t think so. 

68. 0. Would not wells have given yon water in 
1899-1900 when tanks failed P — There are places in 
which wells failed. 

69. 0. Did the wells fail completely in 1899-1900 
like the tanks P— I think so. My experience shows 
that most of the wells failed and we had to dig them 
over again. 

70. 0. By digging them over again vou got some 
water P— Yes; but that was used for drinking pur- 
poses. 

71. 0. If you had wells for irrigation and if thev 
fail in a yoar of famine and if you dig them you could 
got some moro water, whoroas you could not do the 
same with tanks? — Yes: but what you get from a 
well is not enough for irrigation purposes in such a 
yoar, when soil soaks very much. 

72. 0. Is there anything peculiar in the tract, 
which accounts for it, because all over the famine area 
in other Presidencies thev deepen wells to got water 
for irrigating crops which, they could not have got 
in any other wayr Is wator very difficult, to get in 
your particular district? — T do not know what, the 
reason is. Tn cases whore there were wells people did 
not report to them in 1899-1900. For irrigation pur- 
poses they did not think water sufficient and all that 
labour paying. 

73. 0. Nobody tried to save his crop by moans of 
wells P — Very few. 

74. 0. You think it could not have been done ? 
—I don’t think that he could have found sufficient 

water. 

(Mr. Uigham .) — Do you think they would have found 
wator in the. wells for wheat P — In a year of scarcity 
when there is no water from the beginning, I think 
♦ hey would rather find it difficult to irrigate wheat. 

(Mr. M uir-M ackenzie .) — You are a Mahr&tta Brah- 
min P — I am a Prabhu. 

75. 0. Do you know any other parts of the Mah- 
ratta country or the Mahratta Deccan P — No. 

76. 0. All over the Mahratta Deccan they build 
wells and get a great deal of crop? — I have got a vil- 
lage in Nasik district. 

77. 0. Have you never heard of wells being dug 
and their getting crops? — I have never heard any- 
thing about it. 

78. 0. Do you find that in a year when there is a 
great deal of rust there is any more on the embanked 
wheat fields than on other fields P — Sometimes, in the 
embanked fields; if there is too much rain there is 

rust. 

79. 0. Embanking does not heat the rust? - I can- 
not givo a very definite opinion on the matter. 

80. 0. Do you think that if improvements were 
exempted from taxation, tenants would understand 
the fact of their exemption P When a revision of 
settlement oeotirs and there is an enhancement, on 
revision, of the tenant’s rent for his whole holding, 
will he understand that the enhancement is less than 
it would otherwise have been in consequence of the 
improvement’s being exempted from taxation ? — There 
are many tenants who compare the rates of assess- 
ment levied on different fields. There is one other 
matter which acts as discouragement to the taking of 
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takavi leans. They say that all durable improve- 
ments are to be exempted for one term of settlement. 
That leads to much wrangling as to what is durable 
and what is not durable. 

81. Q. You think that distinction should be abo- 
lished? — Yes. In the case of poor cultivators if they 
make an embankment it is as much for his good as for 
the good of the whole community. 

82. Q. Are there plenty of sites on which new 
tanks cculd bo made?— Thoro are somo sites. I can- 
not answer that question. 

83. Q . On account of small tanks in villages you 
don't think that all the best sitos have been taken up P 
--If takavi wero liberally # advanced and encourage- 
ment wore givon in that way, many people would hnvo 
small tanks to irrigato thoir fields. 

84. Q. You don’t think that all sites have boon 
taken upP — Thero are somo still remaining. 

85. Q. Plenty P- I can’t definitely say. Thero aro 
some. 

(Mr. Bajaratna Mudaliar.)— You just said that in 
case of improvements, which aro not durable, tho 
an mo concession should be granted as regards exemp- 
tion as in the caso of durable improvements? * -Yos. 

80. Q. You referred to field embankments? — Yes. 

87. Q. How aro they assessed? — If field embank- 
ments are constructed, they aro classed as embanked 
lands. 

88. Q . And assessed as dry? 

(Mr. Craddock.) — They are classod ns embanked Ban- 
dia if it is a small embankment, or Bandan if it is a 
big embankment. 

(Mr. Bajaratna Mudaliar.)— Ia there any limit as to 
tho height of an embankment? 

(Mr. Craddock.)— If you put up a big embankment, 
the increased rate should never exceed 25 per cent. 

(Mr. Bajaratna Mudaliar.) — As regards takavi loans 
are they generally granted promptly or is there any 
delay P — It depends upon the officers. 

89. Q. As a goneral rulo? — In tho lato famine, of 
which I hnvo a large experience, they wore givon very 
promptly. 

90. Q. Because there was a special establishment ? 
—Yos. 

91. Q. But in ordinary times ? — It takes some lit- 
tle time. 

92. Q. What time does it generally take — a month 
or two — or what?— The Tahsildar has to make some 
inquiries. It all depends on the convenience of tho 
Tahsildar who has to make inquiries. One Tahsildar 
may finish tho inquiry in a month or ho may bavo 
other work and may delay this. 

93. Q. Do you think that if a special establish- 
ment woro sanctioned for each taluk or group of 
taluks, it would facilitate the disbursing of loans; 
would it encourage people to take loans to a larger 
extent than now?— Yes, I think it is advisable to do 
so. 

94. Q. What is tho rulo if the land is heavily 
mortgaged? Are loans granted or refused in such a 
o a s e p — Whether tho land is mortgaged or not, takavi 
is the first charge upon the land. Tho rights of tho 
creditor aro second to those of tho Government. 

95. Q. You mean that a Government loan takes 
precedence P — Yes. 

9(5. Q. Do you think that leads tho malguzar to in- 
terfere and objoct to tho grant of loans ?- I do not 
think bo. In spite of it many loans have been taken. 

97. Q. Do malguzars hold themselves responsible 
for the return of the loan ?— Yos, sometimes, when 
they give consent. 

98. 0 Are they required to sign any agreement 
holding themselves responsible? — No agreement is to 
bo signed. 

99. Q. Is tho malguzar consulted in evory case in 
which u tenant is given a loan? — Not necessarily con- 
sulted. 

(Mr. Mulr-Mackentie .)— His consent is not requirod ? 
— In somo oases; in tho caso of occupancy rayats, his 
consent used to be taken before the now Tenancy Act 
came into foroe. 

(Mr. Bajaratna Mudaliar.) — In the <ase of occupancy 
tenants, his consent would be immaterial ?— Tho 
Government is at liberty to attach his land. Before 
the Act of 1899, no malguzar took objection to a ten- 
ant making improvements. 
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100. Q. What suggestion would you make for on- Mr. 

couraging a malguzar to construct more hanks ?— I Gangadhar 
have stated them already. By giving more liberal 2f«<* Madho 
takavi. Chitnava. 

101. Q. Are there any concessions P — Of course if 

a malguzar is to make a tank for his people and if he 

wero to promise that he would not charge anything 
for water, some concession by way of remitting a 
part of his revenue might be made. 

102. Q. Why should ho give water without pay- 
ment, he himself having spent monov on the tank? 

Why should he not charge a reasonable wator-rnto ? 

Tho concession that 1 referred to is whether he may 
bo given exemption from tho enhancement of assess- 
ment for a term of years? — I would recommend that 
when ho takes tho initiative in constructing tliotauk 
and does not charge for water, somo remission in his 
revenue might bo given. 

103. Q. Demission or exemption from enhance- 
ment ? — Demission as well as exemption from en- 
hancement. 

104. Q. You would allow him to levy a wuter-iat> 
and at tho same time get his revenue remitted? 

Would that bo fair? -That would not bo fair. lie 
should ho allowed these concessions in oonsi derat ion 
of his not realizing tho water-rate. 

105. Q. If exemption from enhancement alone bo 
granted what period would you recommend ?— For oil 
time. Permanent exemption. 

100. Q. On what grounds would you justify it? - 
I have stated the grounds already. IIo spends money, 
and considering vicissitude of seasons, and many 
liabilities such as repairs, etc , to which the improver 
makes himself subject, tho sacrifice made by Govern- 
ment by such exemption will not bo too much. It 
must also bo noted that ho thereby secures a larger 
share of Government revenue than his own share. 

This would also seeuro fully to people all benefits aris- 
ing from tho improvements on which they spend their 
money instead of keeping them under suspense that 
a large portion of tho benefit arising out of such an 
improvement will bo appropriated by Government 
after the settlement. 

(Afr. Craddock.)— T > o I understand you to say that 
you would not make any distinction between durable 
and other improvements and you would exempt 
kachcha wells for ever?- -If it is used for irrigation 
purposes, I would. 

107. Q. Very small embankments of which tho cost 
could bo repaid in a couple of years? - Embankments 
costing about Ds. 10 or so. 

108. Q. The present limit is I?s. 50. Don’t you 
consider that reasonable? — You may go lower down 
and mako it Ds. 30 or Ds. 20. I don’t think that 
Government would lose much and that would save 
them from making elaborate calculations. 

109. Q. You would give exemption for ever from 
assessment on improvements ? — Yes. That would 
encourage improvements. 

110. Q. In tho case of large tanks that irrigate 
10 or 20 villages you would like the Government to 
undertake storage reservoirs, but in the case of a 
smaller tank you think that malguzar a might carry 
it out themselves? I think so. They may be assisted 
with takavi loanB for the purpose. 

111. Q. You also state that thero is a difficulty in 
getting people to combine. Do you think it is desir- 
able to mako a provision under the Land Acquisition 
Act by which land may be acquired for tanks? Yes. 

112. Q. I saw a caso myself tho other day. Wlion 
they wanted to make a tank other men who owned 
the land would not give it on acoount of bad terms? — 

I have also a caso on hand. 1 have a tank that T 
wanted to deepen. If it is deepened the water would 
spread over to another man’s field, but ho was not 
willing to givo it. Ib is therefore impossible to deepen 
the tank. 

113. Q. Do you think that there would bo any 
hardship in allowing land to be acquired?— In somo 
cases there will bo harshness. But if it benefits a 
large number of rayats, the Deputy Commissioner may 
do it after consideration. 

114. Q. Under proper safeguards you will then 
recommend it? — Yes. 

115 Q. The reason w’hy l asked you this is : one 
of the chief obstacles in the construction of tanks is 
the difficulty of getting tho small area which a man 
commands? — Under certain safeguards I w r ould recom- 
mend it. 

2 A 
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INDIAN. IRRIGATION COMMISSION s 


Mr. F. G 
Sly. 


Note on irrigation by F. G. Sly , Esq., Commissioner of Settlements and Agriculture, Central Fro* 

vinces. 

(Nagpur, 5th March 1902.) 


Stilt lit KM of ) mention 


TIio information contained in this note is compiled 
from the official records of tho Departments of Settle- 
ments, Land Records and Agriculture. My personal 
acquaintance with the districts of tho Central Pro- 
vinces is confined to 2£ years’ service as Assistant 
Commissioner in tho Kambalpur district, H years’ 
service in the samo capacity and as Deputy Commis- 
sioner of Raipur, and 4 years’ service as Settlement 
Officer of tho Hoshangabad district. 

2. I attach a statement showing tho averago rain- 

fall in each month during 
1 18 the past .32 years. This has 

hern arranged into periods coinciding with tho gene- 
ral agricultural operations of tho Provinces. T also 
give tho statistics of tho two famine years, 1800-07 
and 1899-1990, because in the consideration of irri- 
gation matters it seems as important to know the mi- 
nimum as the average rainfall. 

3. In a second statement T give statistics for tho 
past ten years, showing for 
each district • 

(a) tho area of tho principal irrigated crops; 

(h) details of tho sources of irrigation. 

4. The agricultural conditions of the Central Pro- 

. . . . vincos are very diversified, 

iviHion ii n r.i m So in considering tho 

question of irrigation, it is necessary to divide it into 
tracts having fairly homogeneous characteristics. For 
this purpose I accept tho division made in Chief Secro- 
tary’s letter No. 4038, dated tho 3rd October 1001, 
which is as follows : — 

fl) Chhattisgarh, with its rico cultivation and 
irrigation from tanks. 

(2) Tho Wainganga valley, i.e., Chanda, Bhan- 

dara, Balaghafc and part of Sooni, where 
rico cultivation and irrigation from tanks 
is practised. 

(3) The black cotton soil area, i.e., Nagpur, War- 

dim and part of Chhrindwara, whoro irri- 
gation is almost unknown. 

(4) Tho Nerhudda valley, i c., Nimar, 7fo<dmng- 

ahad, Narsinghpiir and part of Juhhulporo. 

(5) Tho Satpura plateau, i.e., Botul, tho upp^r 

portion of Chliindwara and Sooni, in parts 
of which well-irrigation is already import- 
ant- 

(C)) The rico tracts of Juhhulporo and Mandla. 

(7) The districts of Saugor and Damoli. 

6. With tho exception of some of 'the wilder hill 
lf tracts, included for tho most 

Spar.ltj of imputation. part j„ zam i m l rt ris». I (lo 

not tbink that in any part of tho Provinces there is 
any obstacle to tho extension of irrigathm arising 
from sparsity of population. A common opinion that 
tho Central Provinces aro very sparsely populated 
is hardly correct. Tt is true that owing to tho enor- 
mous tracts . overed by hills and uncultivahln lands, the 
population per squaro msilo is small, hut in most dis- 
tricts tho population per cultivated aero is fairly 
high ami as dense as can he supported under tho pre- 
sent con litio is of agriculture. The rice-growing tracts 
undoubtedly offer tho host field for irrigation, and 
these are the tracts most- densoly populated. In these 
tracts the only difficulty that T have ever heard of is 
an occasional shortness, more particularly since tho 
last- famine, of the casual labour required for trans- 
planting rico. This operation must ho nomplotod with- 
in a «liort period, and requires many hands, so that 
a short labour supply is felt. But conditions soon ad- 
just themselves, Tmd if irrigation is available, thero 
need ho no fear that there will not bo oeoplo to 
make use of it. 

6. Thore is an ample supply of cattle for the agricul- 
tural needs of tho Provinces. 


Supply of cattle. 


ITi'OCrtninty of the supply of 
water. 


Many districts still contain 


largo stretches of forest- and grazing lands where 
cattle ft to bred by professional breeders; a large num- 
ber aro also bred in almost evory village ; the northern 
districts adjoin the famous breeding grounds of Central 
India. Indeed, an opinion hold by many Revenue 
Officers is that cat-tlo are kept in numbers largely in 
excess of agricultural requirements, so that tho villago 
grazing grounds are over-stock cd, resulting in a large 
half-starved hoTd instead of a smaller woll-fed herd. 

7. With a full population nml ample cattle thero 
should he no insufficiency of 

BulP'y °f m.lli'trf. Aml thia js 

1y the caso in tract* whoro manure is valued, which 
are generally the irrigated rico tracts. Tho supply 


can largely bo increased by more careful preparation 
and preservation, and tho possibility of its profitable 
utilization will bring about this result. For instance, 
in whoat-growing tracts, manure is not gonorally used, 
and so is not preserved; in irrigated rico tracts, 
manure and refaao is more carefully preserved. In- 
sufficiency of manure need not in these provinces deter 
irrigation. 

8. In considering this most- important and difficult 

«l ,l f bion > thoro is one prin- 

crplo upon whicn I place tho 
greatest importance. This is that no irrigation 
sohemo should he taken up in a tract where its utility 
cannot bo justified by existing agricultural practice 
in that tract or in a tract with uimilar conditions. 
An examination of tho irrigation statistics appended 
to this note will show that almost tho wholo of the 
area irrigated is rice, which is practically confined to 
Chhattisgarh and the Wainganga valley; that the 
irrigation of field crops grown in the black soil 
areas of San go r, Damoli, tho Norbudda valley, tho 
Plateau districts and the Nagpur country is infini- 
tesimal ; and, finally, that- garden crops aro irrigated 
to a small extent in most districts. Thore must ho 
strong reasons, for this glaring diversity ef agricul- 
tural practice in regard to irrigation, and tho con- 
clusion to ho drawn poems to mo clear that irriga- 
tion is not profilablo for black soil areas growing 
wheat, cotton ami jnar. I will deal with this ques- 
tion in more detail when T discuss each tract-, so that 
it is sufficient here to emphasize tho fact that thero 
aro large areas, almost wholly black soil, in which 
existing agricultural practico gives no encouragement 
to irrigation schemes. And Government, should, in 
the first instance, confirm its efforts to tracts wlioro 
agricultural practice shows that irrigation will meat 
certainly be profitably used if it is provided. 

9. Tho agrioulturo of tho Provinces is practically 
wholly dependent upon tho 
rainfall of tho year. Tho 
irrigated area is itself small 

save in the rice districts, and in those districts tho 
sources of irrigation aro dependent upon tho monsoon 
rainfall. Thero aro but few tanks in tho Provinces 
which hold a sufficient supply of water to give irri- 
gation in a year of rain failure. To cite an instance, 
only HO tanks were list'd to irrigate 25,000 acres in 
1809-1000 in the Chanda district-, whereas in a normal 
year 5.877 tanks irrigate 145,000 n-cres. The few 
tanks which succeeded in 1899-1000 are mostly thoso 
fed from perennial springs issuing from the foot of 
hills. Jf complete protection is essential, tin' irri- 
gation source must have a reserve supply sufficient 
to last over a year of drought, or must have feeder* 
praoticallv independent of tho season’s rainfall. I 
apnrehend that few irrigation schemes will he found to 
fulfil those conditions, hut this should not har the un- 
dertaking of schemes which will save the crops in yoars 
of scanty rainfall, or in years when the rainfall is 
so badlv distributed as to eau>e failure. A scheme 
which seems to have much promise is that canals or 
channels should he made to rntercopt the rainfall of 
a In roe catchment area or the water of rivers, and to 
lead it along ridges with .branches to fill tho tanks of 
the .idioining country. 

10. Tho lack of capital is certainly one of the 

Luck of capital. obstacle:, to tho extension of 

irrigation. The owner of a 
village in which thero is a good site for a tank ha a 
not- tho nocossary means to make tho tank ; tho ten- 
ant has not menus to construct an expensive vakkn 
well. Some suggestions for lessoning this obstaclo will 
he made lator on. 

11. The fear of an enhancod rent or revonuo assess- 
Eihavcedwacmcnt. went hns sometimes been 

stated to me to ho tho roason 
why facilities for irrigation are not mado uso of, and 
there seems somo truth in this cxpla/nation. TTndor 
the existing rules (Revenue Book Circular I — 13) all 
durable Improvements to land ftto exempted from 
nn enhancement of rent or revenue on that account 
at the next succeeding settlement, provided that the 
improvement is a substantial one, credit being ordi- 
narily not given for a larger area than one aero for 
every Rs. 15 of outlay, though in special cases the mi- 
nimum outlfty per acre may be reduced to Rs. 12. In tho 
enso of specially costly works tho period of ex emo- 
tion may be extended by the sanction of the Chief 
Commissioner on tho representation either of the 
Deputy Commissioner of the district or the Settle- 
ment Officer engaged in its assessment. This exemp- 
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tiou from an enhancement oi revenue to the landowner 
secured automatically tor the remaining period 
of the current settlement, and by assessing at dry 
instead ot wet rates at the next recurring settlement 
(Article 2 12, {Settlement Code). Exemption trom en- 
hancement oi rent on the ground ol his improvements 
is secured to the tenant during the period of settle- 
ment by the provisions oi the ienancy Act, and by 
us&ossmg at dry instead oi wet ra'ces at the next 
recurring settlement. 

12. Most of the tanks and other sources oi lrngu- 

, . . tion date iroin mo period oi 

gJSLSZ’SSSTi il«“ nat.v« ruin, uud Uiero aoow.s 

no duuot diab the number 
constructed under British rule has decreased, although 
there are still many sites available. It will then bo 
ol interest to examine the methods by which native 
rulers stimulated tho construction of irrigation works. 
Under Mahratta rule, the lurmers oi villages iiuu no 
security oi tenure, but they were not disturbed >yhen 
they, made substantial improvements. This indu',**- 

ment was removed by the British Government by tho 
general couierral oi proprietary right. The Mahratta 
ruler said : “Make a suustuntiui canh, and 1 will give 
you security oi tenure/ 1 The British Government 
said : “1 give you security ol tenure in the hope that 
you will now make a substantial 'tank in your own 
propony,” Tho gilt has not been so success! ul as the 
promise. Under bko Gone! kings, great euuourtge- 
ment to tank construction was given by tho grant 
oi tho land irrigated cn a quit-rent known a* 
a “tukani/’ Tho quit-rent was nominally lixed 
in perpetuity, but was in practice sometimes 
raised. Tho quit-rent was generally lower than 
tho rent which would liavo been paid at iLry 
lates, but the Government gained by obtaining the 
nucleus ot stable cultivation ior the establishment 
oi a village in which cultivation spread to other dry 
land. This system was continued by tho Muhrattas, 
and under it most oi the large tanks ol the Chanda 
district woio constructed. It is ior consideration 
wTidckor a scheme could not be trained somewhat on 
tho lines oi this system. 

13. Tho present rules give sufficient inducement 

liupoKiUs ior ncu.i.uu .1 tor tli» coastructiou ot siuull 

from ci.luiueul uHtcabmcui ol w'orks, but the tel ms might 

lai.d uupiovcuicut by unfe r u- bo made more liberal ior 

Uuu * large works. 'They arc nut 

understood by tho people w ho are unable to distin- 
guish between an enhancement of rent or rove- 
nuo made on account oi general considerations, 
such as tho rise oi prices, etc., and an en- 

hancement made on account ol improvements. Ter 
this reason T would suggest that no enhancement 
whatever should be made upon land substantially 
improved ior a period oi years lixed upon a sliding 
scale. Government muy well iorego ior a lixed period 
oi years any enhancement due ux>un general consider- 
ations where land is substantially improved. The 
period oi settlement is an uncertain period, and has 
ol lato yeais tendou to be short/ in these i/rovuicoo. it 
is not suiiic rent, as under the present rule*, to allow 
the Deputy Gouuuibsioirer or {Settlement OlUcex to make 
a separate representation in tho case of specially cosi- 
ly works j there should be a fixed scale which all may 
know. 1 would, as a& present, fix a minimum limit 
that tho exemption shall not bo givon ior a larger 
urea than one aero ior every, say, Rs.15 of outlay. 
And 1 would then fix the period of exemption from 
all enhancement on a sliding scalo of so many years 
ior so many hundreds of ruimo^. An instance of such 
u scheme successfully worked is that known as the 
rules for the establishment of rice villages through a 
patel (Article 3U1, tt seq ., of tho fcidetiemont Code). 
Under these rules a giant of waste land suitable lot 
tho formation of a rice village is made to a person 
willing to colonize it, on condition that he will con- 
struct a tank for iingation. Tho revenue of the 
village is remitted for a period of years depending 
upon the amount of money expended on tho tank, the 
following scale being in force : — 

For Its. GOO or lea* one year’s remission for every Its. 

100 . 

Exceeding Rs. 500 — 

For tho first Rs. 500 one year's remission for every 
Rs. 100. 

Its. 501 to Rs. 1,500 one year's remission for every 
Rs. 200. 

Rs. 1,501 and pvor one year’s remission for every 
Rs. 300. 

Thus, for constructing a tank at a cost of 
Its. 8,500, a remission of 17 years is givon. At the end 
of the remission period, the village is regularly settled 
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rayatwuri, and the grantee is made walandari patel ou 
a luvou ruble rate ol commission. Tins scheme Inn 
worked very successfully in districts where there 
are waste lands suitable ior nee cultivation. The 
inducements olierod include not only tho remission 
but tlie opxmrtumty ot acquiring additional land in 
rayatwuri right and tho x>atolship ol the village. 1 
would suggest some similar scheme of exemption in 
malguzan villages, if the proprietor constructs a 
tituk, the urea irrigated by it should ho marked off 
into a “ tukam,” tlio existing revenue determined, and 
an exemption iroin all enhancement oi revenue granted 
lor a period ot years varying with tho amount of tho 
outlay, it might also be lor consideration whether 
a further partial exeiuxition should not bo given for 
a second period of years; and, finally, whetlior a small 
cxoinx>tiou should not be granted in perpetuity. 
This would, undoubtedly, a|>peal to tho toolings oi 
tho people, who draw a great distinction between an 
ordinary proprietor and a “ maulidar ” ; no matter 
how small tho money value of tho muufi grant may 
be. For example, a porxiotual grant at iths jama 
would mean but little money loss to Government, 
but would be greutly prized by the receiver. 

11. T attach a statement showing tho amount oi 

, , , , „ , . the loans made under the 

Luutl lmi'Mvomcut lml , rovwilollt A( * 

during the last ten years. From this statoment it 
will be scon that such loans are not iroely taken, 
the sum advanced having been small, except during 
the 1 amino of 18110-117. And during tho x>ast lew 
years this term oi loan lias not boon encouraged, be- 
cause all the available iuuds have been required to 
meet tho more urgoul need for loans under the Agri- 
culturists' JLoaus Act. The reasons which huidoi 
landholders from making xmvutu irrigation works 
also deter them irom taking loans, save that in the 
latter case the want of capital is removed. The 
i*3 do of bud yours has also made many landholders 
hesitate before incurring additional liabilities for 
land improvement. But the main reason winch makes 
these loans unx>opular is tho strictness oi collection. 
A landholder will proier to take a loan on a higher 
rate of interest irom a money-lender, who will not 
press him ior punctual re-payiueut, rather than to 
take a land improvement loan irom Government winch 
he knows must be repaid upon the date* lixed. It is 
not possible lor Government to encourage carelessness 
in rexmymont, although a inure liberal policy of sus- 
pension lor good cause may have some elleet. Tho 
present rules regarding the rates oi interest are us 
lollows - 


Interest Khali be charged on loans made under theae rulcb ut the rate ol 
tli i>cr eeut per annum Trovulcd that il an lustaliueut of principal of 
i ilcribt be not repaid o i the date lined, it shall he m the dibuietiou ol the 
Uoputy (Joinmibhiuncr of the dial not to charge interest upon it ut the rule 
ol 12$ jk*i cent per annum .Provided also that the Chief CommuMioucr 
ma) , in special canes, suaction the graut ol loa is ut a lower rate oi interest 
or at no interest. 

"interest t»u each loan shall ordinarily run f nun the date on which tho 
loan was made. Hut with the hunciio i of the Commissioner, the running ol 
interest rnaj be derated until u date which shall precede by at least six 
months the dutch lixed lor tho re-pay ment ol the iiibt instalment of 
piiucipul. 

These rules are sufficiently liberal, and 1 do not 
think that any reduction ol tho rato oi interest, which 
ut present is below tho local rates, would encourage 
the grant of these loans to laudholdeiB really re- 
quiring them for land imx>rovemenv. indeed, a re- 
duction of interest would encourage a form ol abuse, 
which at present is not unknown, of well-to-do 
capitalists taking a loan on the ostensible ground oi 
land improvement, but really to obtain the uso of 
cheap money. Fur similar reasons 1 would not re- 
commend a remission of the interest. A partial re- 
mission of the advance might encourage those loans, 
but it seems ox>eu to strong objections as a regular 
inactive. But 1 would grant a partial romissipu in 
case oi failure of the attempt to obtain water. If 
tlio whole is remitted, there is the possibility that 
carelessness in construction may be encouraged, ho 
that even in cases of total failure it might be advis- 
able to collect a small sum in order to entorce respon- 
sibility. The rules regarding tho period of re-x>ay- 
rnent arc as follow’s : — 


Tlie date of the first instalment shall not exceed three yeur.i from tin 
date of the order granting the loan, and shall be lixed with refonuioe to the 
time when the improvement will begi i to yield a return. The date of the 
lost instalment shall not in a.iy case exceed if 5 yearn from the date of th« 
order granting tho loan, and shall not exceed Id y ears without tku Com- 
missioner's sanction, 

'iho amounts of tho instalments may be so lixed as to luorcoso with the 
p oductivouess of the impiovomcut, or an arrangement may bo madu for the 
re*pfty ment of interest aud principal in consolidated earns after the fashion 
ot au annuity." 

Those rules aro sufficiently liberal as rogards tho 
period of re-payment. A grant-in-aid would not, in 
my opinion, do much to encourage thoso loans. This 
was tried in the first famine but largoly failed, 
although this failure may i>orhaps bo duo to the fuct 
that tho loan w r us required to bo spout on w r orks 
managed on famine relief principles and not as an 

2 A 2 


Mr. y. a. 
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Other obhtaelcri to cxtesinkm 
ot irrigation. 


ordinary work. I havo heard but very few com- 
plaint* in these province that the whole amount of 
the Joan docs not roach the borrower without deduc- 
tion; but in order to lessen the risk of this pecula- 
tion, I would recommend that it should be an instruc- 
tion, that so far as possible preliminary inquiries and 
tho actual payment of the sum should be made by an 
officer not below' the rank of Assistant Commissioner, 
and preferably on tho spot whilst he is on tour. 
The rules themselves are sufficiently liberal, but they 
might in practico be more liborally interpreted. 

15. The Tenancy Act of tho Central Provinces 

Uncertainty ot tonuio. } e * vc8 n< ? uncertainty of 

tenure winch can deter a 
landholder from constructing irrigation works. In- 
dued, the old feeling still survives from the times of 
native rule, that a landholder who makes perma- 
nent improvements is entitled to greater stability of 
tenure than one who does not. The legislation of 
J898 removed tho defect under which an ordinary 
tenant laboured is not being entitled to make im- 
provements. The law also enforces the liability of 
a landlord to pay compensation for improvements to 
a tenant on ejectment. 

1(5. There are some other obstacles to tho construc- 
tion of tanks, winch are 
the most important form of 
irrigation works in these 
Provinces. Suitable sites for tanks may already bo 
occupied by persons who are unwilling to give up or 
exchange their rights; a site suitable for the con- 
struction of a tank which will irrigate lajid in one 
village may be situated in another village or oven in 
tho Government forests; in some parts the holdings 
are so scattered that it is not worth the whilo of any 
individual holder to construct a tank which will com- 
mand only u small portion of Ins own land. These 
ajid similar causes sometimes prevent tho construc- 
tion of tanks upon suitable sites. 

17. 1 do not think that the extension of irrigation 

Injury to rmiauing cultiva' tends to injure tho remaiu- 

tio.i by cxtciiMrm ot irrigo- ing cultivation by attract- 
tUM - ing its cultivators to the ir- 

rigated tracts. On the contrary, there is sufficient 
population to cultivate any nowly-irrigated land 
without disturbing old cultivation. In times of 
famine there is a tendency in rice districts for tin* 
cultivators to desort unirrigatod mbi land and to 
congregate upon irrigated rice lands, but this is a 
temporary phase winch soon rights itself ; it is only an 
instance \>i tho general principle that in years of 
Scarcity the least profitable land is the lirst to go 
out of cultivation. Throughout the rice districts 
there is a very strong desire evinced hy the people 
to have the means of irrigation extended. The cycle 
of uncertain seasons during tho past decado has 
prominently brought home to them the necessity of 
irrigation for the security of rice cultivation. 

18. There ure no canals in these Provinces, so that 

I am unable to give any in- 
Cmmla. formation concerning canal 

irrigation. 

ID. Having thus endeavoured to deal with some of 
the general questions asked by tho Irrigation Comis- 
sion, it will be more convenient for mo to consider tho 
remaining questions in relation to tho separate tracts 
referred to in paragraph 4 above, and I first take 
up - 

ClinATTIHClAlin. 

Although there nro a few Iracts in which rabi 
staples are grown, this tract is almost wholly a rico 
country, and any irrigation projects must mainly be 
directed to the irrigation of rice. In tho following 
table I givo some details of the average area irrigated 
for the six years 1890-91 to 1895-90. This period is 
taken by mo because it shows tho normal conditions 
prevailing prior to tlie famine years : — • 
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20. Almost tho wholo of the irrigation is from tanks. 


given to the same land. These tanks are filled by the 
surface drainage from tho catchment area, which is 
very seldom increased by diverting water from a 
ii ala. The water is distributed by a direct cut in 
the embankment, which is annually made good again, 
tho water being lod along open earth channels to the 
fields at a lower level. There is not muoh loss from 
percolation through these channels, for they generally 
run through fields which are being irrigated. In 
years of ample rainfall the supply or water is suffi- 
cient for the area commanded, but in years of scanty 
rainfall tho smaller tanks fail, the supply boing used 
up for waterings in August — September, leaving no 
balance for the watering required by heavy rice in 
October. In years of drought all tho tanks fail except 
the very few largo ones. .Experience shows that in a 
year of drought only the very largest projects suc- 
ceed. The too late commencement of the supply may 
cause some damage, but not so much as the too early 
cessation, because the late monsoon rainfall is moro 
precarious than the early falls. It is very essential 
for heavy rice to got w r ator in October. Apart from 
the cost of constructing the tank, there is very little 
expenditure required to bring tho water to the fields. 
The annual maintenance of bunds in tho rico plofts 
and the clearing of the waiter channels is a small 
matter. The available supply of manure is generally 
used for the irrigated plots. Those expenses are in- 
curred by the owners of tho fields. As a general rule, 
the owner of tho tank is responsible for its mainte- 
nance mid repairs, but there is a general tendency lor 
the inuJguzar to shirk this responsibility and endea- 
vour to throw it on tho tenants. The cost of ordi- 
nary maintenance does not exceed Rs. 10 a year for 
each tank ; but if there is a break in the embankment, 
a good deal more has to bo spent. Tanks are often 
kept in a bad state of repair, particularly where tho 
owner lias himself little or no land below tho tank, 
because the owner will not do the repairs himself and 
w ill not let the tenants do it, under an impression that 
they may thereby acquire some definite rights in tho 
tank. There is no need for legislation to remedy this 
defect, for action can be ana is being taken under 
the conditions of tho rocord-of-riglits of oaoh villago. 
The distribution of water is arranged by tho owner 
of tho tank, supported or opposed by the general con- 
sensus of village opinion. In years of scanty rainfall 
this matter always gives rise to n large number of 
disputes, which are often settled by tlio revenue 
authorities. In the rare* cases, where separate w r uter- 
rates are charged by the owner of tlie tank, no diffi- 
culty is experienced in collection, for they are gene- 
rally paid in kind at harvest. Homo inconvenience 
is experienced from the liability of tanks to silt up, 
particularly whore cultivation is carried on in tho 
bod or catchment area of the tank. The depth of 
silt deposit depends upon the soil in which tlie catch- 
ment area is situated. lt> is not annually te/noved, 
its use as manure being very limited ; but is allowed 
to accumulate until the efficiency of tho tank is inter- 
fered with when it ought and sometimes is removed. 


21. The statistics given above will show that the 
« . . ... . .. % protected area forms a very 

Kxto.it nf irrmati" i. proportion, for which 

there are many reasons. The principal is that the 
holdings of cultivators are exceedingly scattered, oach 
occupying many minute lots dotted all over the village. 
It is therefore not possible for any person to con- 
struct a tank which wdll command a sufficient quan- 
tity of his own land to justify the outlay, whilst com- 
mon action by the villago community is impracticable. 
Again, a tenant will often not givo up the land best 
suited for making tho tank. Further, the site suited 
for a tank may bo in a village other than the village 
which w'ould profit by its construction. All thoso 
reasons tend to deter private persons from construct- 
ing tanks even if they have the means and the desire 
to improve tlieir cultivation. Tho area irrigated 
varies considerably from yoar to year, depending upon 
tho season ableness of tho rainfall. There has been 
a considerable increase in tho past six years when the 
rainfall lias been uncertain. The maximum and mini- 
mum areas irrigated since 1890-91 are as follow's : — 


Districts. 

Maximum. 

Minimum. 

Year. 

Area. 

| Year. 

Area. 

1 

2 

3 

| . .. ■■ 

4 

5 

Raipur , 

180,5-97 

62.027 

19JO-OI 

12,516 

Bilaspur . 

1893-97 

76,863 

1900-01 

1,043 

Samb&lpur • • 

1893-97 

. 

71,068 

1900-01 

6,453 



SELECTED EVIDENCE. 


la 1890-97 tie rainfall of the curly monsoon was 
enough to fill tne tanks, and these were used to the 
utmost with the complete cessation of rain in Septem- 
ber. The conditions wcro very different in 19UO-01 ; 
tile monsoon was fairly suitable and thore was little 
need for cutting the tanks. Again, the people had 
just come through a severe famine and had not the 
energy to push irrigation. 

In tho examination of these statistics there is an 
important consideration which must not bo neglected. 
The areas shown as irrigated are those only to which 
wator was actually given. They do not include areas 
benefited by percolation from the tank, which is tho 
main purpose for winch tanks aro made in Ckliattis- 
garh. Including this form of irrigation, an average 
tank will irrigate about 25 acros of land, whilst a 
good tank will irrigate about 100 acres. 

22. Transplanting of rice is very seldom practised 

Tra-iBpla-itiig of nco. “ or BJaapur whilst 

in baiubalpur only ubout 3 
per cent, of tho rico is transplanted. This may partly 
be due to wunt of knowledge and energy, but the local 
conditions have much influence, In un irrigated areas 
and with uncertain irrigation, it is very important 
that the crop should come to maturity before the 
rains cease. Transplanted rice ripens much later than 
rice sown broadcasted, so that it is necessary to uso 
the latter method to secure a crop boforo the rains 
stop in October. With good irrigation, thore can bo 
little doubt that transplanting would become moro 
popular. 

23. Q. Under the present systorn of assessment, an 

Wot-rato usucHCtiioi.t to the ">“* 

cultivator is made for irri- 
gated laud. The area classed at settlement as “ irri- 
gable M is not tho area actually irrigated, but the 
area irrigable, although in determining this area it 
is necessary, tor caution, to confine the classification 
to land which lias at one time or another been actu- 
ally irrigated. This extra wet-rate is based upon a 
consideration of tho advantages of irrigation judged 
by crop experiments, actual rents, and by the opinion 
ol the people. But it is necessarily lower than a full 
water-rate, because allowance has to be made for the 
inferior sources of irrigation with an uncertain sup- 
ply of water. This additional charge upon irrigable 
lands is, therefore, not a true measure of the value 
of irrigation, but it is a most important help in theso 
provinces in determining the value of irrigation. 
Under the present system of iixnig rents, this addi- 
tional value of irrigable laud is expressed by an addi- 
tion to the number of soil-units used to represent the 
rental value of dry land. Tho difference between the 
feOil-umts lixed tor irrigable land and for dry land 
multiplied by the prevailing unit-rate will give tho 
additional rental at present imposed by Government 
upon irrigable lands. In the Raipur district the soil 
factors were increased for irngability 60 per cent, m 
kutihar and (lorsa soils, G6 per cent, in matasi Boil, 
and 100 per cent, in bhata soil. Taking tho avorago 
standard rate of the district, tho extra rental value 
of irrigable land may be stated at 7 annas 2 pies per 
acre. In the Bilashpur district tho percentage of in- 
croaao varied from 30 per cent, in lumbar soil to 140 
por coat, in bhata soil. The aveiage addit.onal rental 
value for irngability in this district was about 0 annas 
6 pies por acre. 

24. In thoso Provinces tho proprietor of tho land is 

k , , , , . usually the owner of the irri- 

KotdlaL 1 ,rrl ' 8 a tion work, and tho charge 

made for the uso of water 
is included in tho rent of tho land. It is, therefore, 
very difficult to estimate wluit portion of the rent is 
for the uso of the land and what portion for the use 
of the water. Again, rents are almost invariably 
fixed in a lump-sum upon tho whole of the cultivator’s 
holding, so that it cannot often be said what portion 
of it is paid for irrigated lands and what portion for 
unirrigated lands. I have endeavoured to compare 
some instances of the rent paid for irrigated lands 
with the rent paid for unirrigated lands; but llie 
areas aro bo small that no reliable deductions can bo 
made. In Chhattisgarh I liavo been unable to as- 
certain any ronts paid separately for irrigated areas, 
except in case of small vegetable gardens, where the 
rents arc often Rs. 3 to Rs. 10 per aero inclusive of 
the payments for land and water. This may bo left 
out of consideration. It is also necessary to take into 
consideration tho general level of rents, for, with a 
very low acreage rate like that prevalent in Chhattis- 
garh, there will be a greater disinclination to pay a 
water-rate largely in excess of tho rent. 

25. In a very few cases irrigation works aro owned 

by persons other than the 
Wator-rates. proprietor of the land irri- 

gated, where an actual charge is made for tho use of 
water by the cultivator. This is a most important 
factor in determining a water-rate which Government 
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might impose; but tho instances which I have been 
able to discover are fow. In Raipur there are a fow 
cases m which payment is made for water to the 
owner of a tank. Tho wator-rates run as high as Its. 
10 an aero lor sugarcane; hut for rice vary between 
(5 annas and Rs. 2 per acre. The area is small, but 
points to about lie. 1, boing a fair water-rate for rice. 
In Bilaspur a rate of Us. 2 is paid in ouo instance 
over a fair area. 

Those rates are paid for tho aTea actually irrigated. 
20. The staindard outturn of rico in tho Raipur and 

T* Jield of irrigated r.oc. « i,OS P. Ur J^ncto U U00 lbs. 

or unhuskod rico per acre. 
This is probably too low ior present cousiclerat urns, 
when tho catch-crops of rico raised on uplands ina> 
be neglected. For soils ordinarily brought under irri- 
gation, tho outturn of unirrigated nee may be put at 
1,000 lbs. por aero, and of irrigated rioe utb 1,500 llm 
por aero. This gives a value of 690 lbs., or, say, 
fib. 0-4-0 tor vhe irrigation. In Satnbalpur the outturn 
of unirrigated rice is about 1,100 lbs. per acre, and 
of irrigated rico l,/00 lbs.; tho value ol irrigation i* 
there Rs. 7-3-0. Thoso figures may be taken as appli- 
cable to a year of normal rainfall. In a year of scanty 
ramf.oll the outturn of irngutod and uiurngated rice 
may be put at 400 lbs. and 1,4'J0 lbs., respectively, 
whilst in a year of drought tho yield of unirrigatod 
rice will practically be ml, and of irrigated rice* from 
700 lbs. to 1,200 lbs., varying with tho quality of tbt 1 
irrigation. These estimates aro based upon an exam- 
ination of the crop experiments. 

27. There can bo no doubt of tho great agricultural 
Agno iltaral ?oluo uf irrigu* value ol irrigation in the 

10 “• Chhattis-garh countiy. 1 

have already stated how largely it increases tho out- 
turn of nee. This increase is not limited to yours of 
deficient raiufall ; but in every year irrigation is of 
value, lor there is always some period during which 
irrigation is an advantage. Ono of tho most im- 
portant advantages ol irrigation is that it permits of 
growing transplanted instead of broadcasted noo, re- 
sulting in a largely iiiereaseu outturn with less sood- 
grain. Again, in unirrigatod land, it is only possible 
to raise coarse varieties oi rico which early come to 
maturity, whereas with irrigation the lino varieties of 
great vultio can be grown. Another most important 
advantage is that in irrigated land a socond crop can 
often be raised, 'tho system is Bomowhat peculiar; 
pulses or linseed aro sown in tho wot field, whilst the 
rice crop is still standing; the seed germinates in the 
wet bed, and after tho cutting of tho rice grows 
wit hoifc any further irrigation. Tho yield of the 
second crop is not so large its if sow u in fallow land; 
but it amounts to at least an average of 100 lbs. to 
the acre. To show how entirely double-cropping 
depends upon the rainfall and irrigation, it may bo 
noted that tho area under doublc-ciops in C’hnattis- 
garh fell to 00,327 acros in 1830-1900, whereas the 
•normal area is 000,840 acres. Irrigation also gives to 
Government the greater security of tho revenue and 
to the agriculturists tho largely increased profits of 
greater stability of cultivation. Tho lands aban- 
doned in the recent famines aro the high-lying unirri- 
gated fields, whilst the low-lying irrigated fields have 
continued to be cropped. 

28. For the above reasons I would strongly urge 
K<vmn nondation fjr cxte-i- tho advisability of au exten- 

tim of irrigation. sion of irrigation in Chhnt- 

tisgarh Tho soils ore generally suitod to irrigation, 
except tho very lioay black soil which lies in the 
valleys along tho river banks. The tank system of 
irrigation is that most suited to tho local conditions, 
and there is ample scopo for its extension. Tho con- 
struction of tanks by private persons should be en- 
couraged by more liboral terms in the matter of ex- 
emption from enhanced assessment, as recommended 
in paragraph 13 above, and by more liboral action 
under the Land Improvement Loans Act. There is 
also ample scope for the construction of irrigation 
reservoirs by Government, more particularly largo 
works which are beyond the means of private persons. 
Theso should bo extensive irrigation works which will 
prove effective in years of drought. 

29. Any irrigation works that may be constructed 
System of ma lagcme t suit' by Government will, for the 

able for Gorcrnmcnt Irrigatio i most part, take the form of 
* orkB - reservoirs, from which water 

will be given by flow to the country below them. It 
seems, with works of tho description indicated, there 
aro practical difficulties to overcome before Govern- 
ment can charge for tho actual amount of water used 
or a'fc a fixed rate for each watering; the cost of main- 
taining an establishment for measuring the water 
taken by each cultivator, the number of watering*, 


Mr. F. G. 
Sly. 



Indian irrigation commission: 


or the urea actually irrigated would, except in tho 
Mr. r . (t. CU g e 0 f jt^go works, be practically prohibitive. 1 
M*V. therefore suggest that a water-rate should ho charged 

each year at a hxed rate over a fixed irrigable area, 

irrespective of 'die amount of water used. The rate 
must, thorolore, be fixed lower tlian would bo the case 
it it were only to bo realizable upon tho actual use 
oi water. 

20. A further question arises how Government can 
. f . impose a .lixod water-rate of 

)m,, of a waUr-i.to. 1(j * liUlulv . j K|lOW of I10 

legal power which tho Central J'roviiicjs Adnu lustra- 
tion possesses ior imposing a water-rate without liist 
i. banning the consent ot the cultivator. At a re- 
vision ot settlement Government has tho power to hx 
rents, and might include in the rent die amount of 
water-rate which it thought fit to impose. But theic 
seem to bo objections to even this course, whilst die 
proprietor of tho land would bo entitled to Ins share 
of tho rent. {Section 13 of the Tenancy Act provides 
for tho enhancement of rents on account of improve* 
monts mado by tho landlord; but there is no corre- 
sponding provision regarding improvements made by 
Government. Until tho law is amended, the wator- 
rato must then be so fixed that tho cultivators and 
proprietors of tho land concerned will agree with 
Government to contract for its payment. Section 
157-A of the Land Revenue Act runs as follows : - 
tl Kents, fees and royalties due to 'tho Government 
for the use cr occupation of laud or ’valor 
(whether tho property of tho Government or not) 
or on account of any products thereof, and all 
in o n j e s fallin g duo to tho Government under any 
grant, lease or contract which provides that tlioy 
shall be so recoverable, may bo recovered undei 
this Adfc in tho aaure manner as an arr*mr or 
laml revenue.” . . , . - 

I apprehond that under this section tho rent duo for 
tlTe use of water must bo loyally duo undor some Act 
or under some grant, loase or contract to which the 
users of the water arc a consenting party. Govern- 
ment must then ohtuin tho consent of the users to tae 
water-rates, and tho rates must bo sufficiently low to 
induce the users to givo that consent. It will prob- 
ably be necessary to amend the law by providing tor 
the levy of water-rate on Government irrigation 
vorlis# 

Taking all ’the nvailnblo information into considei- 
ntion, it would seem that in Chhattisgarli a water-rate 
of lie. I per aero may safely ho estimated at the 
commencement, which may ho raised to Its. 1-8-0 and 
then to Ks. 2, after the cultivators become accustomed 
It will be necessary to make an allowance to the pro- 
to tho payment and to tho advantages of the wator 
priotor for collecting the water-rate, which may ho 
stated at 2 annas in the rupee. 

31. 1 now turn to tho Wuinganga valley, which 
„ contains tho finest rico cnilu- 

Waiuganga viilloy. vatlon in tho provinces.. 

There arc some stretches of black soil devoted to rabi 
crops, which aro seldom irrigated; but the mam crop 
fa rico, usually grown on yellow sod, or on an admix- 
turo of ye low a.ul black soil. A fair pioportion of 
the rice is already irrigated, and almujt wholly 
from tanks. TIiobo tanks uro much hotter than tluwu 
usually found in Ohl.attisgarli, often haymg masonry 
sluices to regulato the supply of water. 1 here aro 
also some tanks which obtain tlimr ' vut ‘' r ',' i .', l | I ’ l> y ^“'" 
perennial springs assuiug from tho foot of hills, homo 
of theso seem to show great promise of being able to 
ho largely increased, whilst some other similar sitis 

might be' found in Government forests. In regard to 

lho system of management, etc., tho romarki maai 
nbou/chhattisgorh apply generally to the WatngaiiLa 

Saf Figures for the portion of the Sooni district 
,, . „ included in the Waingniiga 

statistic, ot Irrigation. valley are not available ; hut 

the following statistics of the remaining threo districts 
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Net | 
eruppod 
area. 

Area 

under 

rice. 

Total 
irrigated 
, area. 

! 

1 I Per* 

Area of ! ccntago 
Irrigated of crop-, 
iec. j ped area 
[irrigated. 

1 

Per- 
centage 
of rice 
area 

irrigated. 

1 

a 

8 

4 

• 

! 8 

7 


Acres 

| Aero*. 

1 Acre* 

Aoroa 

P. c.J 

! r. e. 

Balaghat 

314,731 

| 2U.H87 

78.600 

76,04* 

i $6 

82 

Bhandara • 

601,814 

| 312,207 

, 161,482 

144,010 

26 

42 

Chanda • • 

622,063 

I 1 SO, 30 5 1 146,670 

I I 1 

139,900 

3 

76 


In these districts tlio advantages of irrigation are 
fully appreciated, and there is no doubt that water, 
if supplied, would bo freely taken. It is of more ad- 
vantage to rice grown on yellow soil than on bluck 
soil, but irrigation on black boil givos tho opportunity 
of raising a second crop. The rice is ordinarily trans- 
planted, about 80 per cent, of the rico being so grow n . 
Tho yield from transplanted rice largely exceeds that of 
broadcasted nee ; tho Settlement Officers of Balaghut 
and Seoni indeed estimate that it is about 60 per cent, 
larger. There is practically no 3 ear in which irriga- 
tion is not desirable for transplanted rice. The maxi- 



Maximum 

Minimum. 

Piatricta. 

Xcar. 

1 

Area 

1 

Year. j 

1 

1 

Area. 

1 

2 

3 

4 1 

6 



Acres. 

! 

Acres. 

Balaghat . 

1893*94 . 

85,020 

( 

| 1899*1900 

12,803 

Bh LUdiU’lt « 

,1893*91 . 

161,552 

j 1899-1900 

30,508 

Clumda . 

1893 93 .j 

148,312 

! 1899-1900 

1 

21,0 10 


Tlio irrigated area usually keeps fmrly constant, the 
grout drop 111 1899-11)00 being due to tho failure of 
tlio water-supply in the tanks. 

33. Tho excess wet-rato imposed at settlement was 
„ . . 4 lie. 1-1-0 per acre in Bala- 

ghat, 15 annas in Bliandara, 
and 13 J annas in Seoni. Tho Chanda settlement has 
not ydc been made, but the excess rate should ap- 
proximate to that m Bliandara. 

31. Thoro aro a certain numbor of oases in theso 
. . districts whore a water-rate 

a or- rates, j 8 p ttl d to owners of tanks; 

but these rates aro ofton paid in kind, sometimes only 
when water is actually taken and sometimes every 
year irrespective of the amount of water taken. 
From inquiries I lind that in Bliandara the annual 
water-rate for rico may be as low as Re. 1, but is 
usually at least Ks. 2. Water-rates for rice run up as 
high as Jts. 0 to Rs. 10 per acre; but these are gener- 
ally the survival of water-rates hxed lor sugarcane, 
the cultivation of which lias been given up. 

In Cluuida a common wacor-rate for rice is I k tuindi 
of grain for 1 kh'indi of land, which works out to 
Ks. 2 per acre. Cash rates vary from lie. 1 to Ks. 3 
per irrigated aero. The differences in rent-ratos aro 
very striking in the rice tract, unirrigatod non-noo 
laud paying about 4 annas per acre, whilst irrigated 
rice land pays about Ks. 2 per acre. For sugarcane 
land, a general water-rate is Ks. 4-8-0 por irrigated 
aero, whilst it' runs up os high as Its. 0 and Ks. 10. 
35. The standard outturns of rioo aro much 
.. . . . „ higher than in Clihattisgarh 

10 } c 1 0 iri c 1 ‘ * owing to superior irrigation 
and methods of cultivation. They are : — 

lbs. 

Rolaghat ..... 1,400 

Seoni 1*200 

Bliaudara / • . . ♦ 1,503 

Chanda • • » • • 1,500 

In Balaghat tho Settlement Officer considers that 
tho difference of outturn between irrigated and un- 
irrigated rioo is 1,210 and 1,685 lbs., whilst the Settle- 
ment Officer of Sooaii gives it at 1,060 and 1,860 lbs. It 
may, 1 think, be safoly put at an average of 1,100 and 
1,700 lbs., which gives a profit of Ks. 7-8-0 for irri- 
gation. In years of scanty rainfall tho yields of un- 
irrigated and irrigated rico will be about 600 and 
1,000 lbs., respectively, whilst in a yoar of drought, 
unirrigated rico will yield nothing, whilst irrigated 
rice should givo an outturn of 1,100 lbs. 

86. Apart from tho increased outturn of irrigated 
f . rioo, irrigation will load to 
Agricultural valu) of iroga- mo*© transplanting which 

ou ‘ again increases tho yield. 

A larger quantity of seed is required for transplanted 
areas and tho coat of cultivation is greater, but this 
is small compared with the increased yjcld. Heavy 
varieties of high value will displace light varieties 
of small value. An extension of double-cropping 
will follow. Tho capacity for bearing a double-crop 
depends upon tho character of the seal, for there must 
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be an admixture of blaok soil. Sometimes 
a second crop of rice is raised, but it is generally 
lac, peas or gram. Lao is generally sown before 
the rice is cut, whilst peas ana gram are sown after 
the rice is cut. Land at prosont growing poor miscel- 
laneous crops can, with irrigation, be put down to 
valuable heavy rice, raising tlio rent-rate from 4 annas 
to Rs. 2. For these reasons I would strongly advocate 
an oxtensiou of irrigation in the Wainganga valley. 
Taking all th© circumstances into consideration, it 
would soom that a water-rate of Us. 1-8-0 per aero 
might easily b© taken upon rico, and that it might 
b© raised in a fow years to Its. 2. 

37. In the black soil areas of Nagpur and Wardha 

w .. thoro is very little irriga- 

bagpur and Wardba. Tho ' rinc j p!l l crops 

grown »aro cotton, j unri and wheat. One side of 
Nagpur borders on the Wainganga valley, and in 
this tract there is some rice cultivation which is 
inferior to that of the Wainganga valley proper. The 
excess wot-rate imposed at settlement upon rice lands 
was 15 annas. The outturns of irrigated and unirri- 
gated rice aro estimated by the Settlement Officer at 
1,600 and 1,280 lbs. in black soils, and 1,280 and 760 
lbs. in red soils. Tho extra profit from irrigation 
may then be put at Rs. 7 per acre. Tn this tract 
tho wet-rate might bo fixed slightly lower than in tho 
Wainganga valley proper. The statistics of tho two 
districts are given below : — 


District*. 

Not 

oroppod 

area. 

Area 

111 dCT 
rico. 

Total 1 
irrigated 
area. 

1 i 

1 Area of < 
indented 
rice. 

Per- 
centage* 
of crop- 
ped at ea 
irrigated 

Per- 
ccntnge 
of rit® 
area 

irrigated. 

1 

2 

3 

4 

B ! 

0 

7 


A ores. 

Arrcrt 

Acres. 

Acres. ^ 

1 



Nap pur 

*1,230,345 

33,333 

23.407 

13,281 

3 

40 

Wardha 

027,077 

6.003 

2.726 

7 

... 

... 


In the true black soil area tbore is practically no 
irrigation. The crops of cotton and juar suffer more 
often from an excess of moisture in the retentive 
black soil than from any lack of it. Irrigation will, 
in my opinion, have little agricultural value, and I 
do not think that Government should extend it in 
this tract. 

38. The Norbudda valley is another black soil tract, 
Th. Ncibndd. v.llov. iu wliirh thoro is practically 

no irrigation. It is princi- 
pally a rabi country, tho principal crops boing wheat 
and gram. The averago agricultural statistics for tho 
yours 1890-91 to 1894-95 aro as follows : — 


1 

Dihtricts. 

Cropped 

arc®. 

A tea ui dcr 
wheat ami itc 
mixtures. 

Total area 
i.rigated. 

1 

2 

3 ‘ 

t 

4 


Acres, 

Acres. 

Acres. 

Jabbnlporc . 

I 071,108 

445,384 

2,631 

Narsinglipur . 

029,892 

231,375 

2,82* 

Hoshangabad 

1,050,155 

632,913 

3,022 


The amount of irrigation is infinitesimal, and is con- 
fined for the most part to small garden plots. Thoro 
aro practically no tanks, the irrigation being mado 
from well*. This i* fftrofi|r evidence against tho ad- 
vantage or irrigation in this black soil area, for there 
are some sites m which tanks could advantageously be 
constructed, whilst irrigation Could also be carried on 
from somo of the streams. In tho eastern portion of 
tho valley many of the fields are embanked with 
substantial banks, which field .up tho water during 
the fains. In these a first crop of rice is often taken ; 
but irrigation is not required for it. This system of 
field embankments is a substitute for irrigation 
generally ensuring a moist field for the sowing of 
wheat. In tho western portion of the valley the 
fields are not embanked, and a single crop is raised 
in the Winter. There is a sharp division between the 
tract in which black soil fields are embanked and those 
in which they are not embanked. This difference of 
practice is marked by a difference in tho consistency of 
the soil, tho embanked areas having a soil of stiff 
clayey consistency, whilst the unembanked areas have 


a more friable soil. It is, therefore, a question for 
decision whether embankments can picfitably be ex- 
tended to the latter aroas. Existing agricultural 
practice would seem to give a negative roply; but. on 
the other hand, it is oonfidontly asserted by others 
that the difference of soil consistency la the conso- 
quonco and not the eauso of ombanking. This is a 
question which tho Agricultural Department should 
set itself to solvo, and if it is found Muit field embank- 
ments can profitably be extended, land improvement 
loans should bo freely given for this purpose. Apart 
from this sy^com Of qicasi-irrigation, 1 do not think 
that efforts should ho made to extend irrigation in 
th* true black soil areas. Wells aro impracticable, 
because tho water is found at very great depth, ana 
only pakka wells built at great expense will *tand. 
In ordinary years the black soil retains sufficient 
moist it ro to grow rabi crops without any need for 
irrigation. Tn years when tho cold-wcathor rain is 
sufficient, there is a strong opinion amongst tho culti- 
vators that irrigation does moro harm than good by 
inducing rust. Too much weight should not be givoti 
to tho experience of the past few whon tho rain- 

fall has been deficient, for in earlior periods more 
damage has been done by excessive* moisture than by 
excessive drought. And it is impossible now to justify 
irrigation on any permanent change ; n the climato 
of this part. Moreover, a voiy much larger quantity 
of water is required for irrigation in black flail than 
in red soil. Irrigation without manuro is not very 
profitable, and the Norbudda valloy cultivator has 
not as yet learned to uso manure. Tho standard 
outturns average 600 lb 1 *, for unirrigated and 

l.(KK) lbs. for irrigated wheat ; but I presumo 
that tho latter outturn is in manured fields. Over a 
series of years irrigated wheat will undoubtedly give 
large yields than unirrigated wheat; but the differ- 
ence may not lie sto great as that shown above. It 
is n very doubtful experiment to undertake irriga- 
tion works in a tract where its utility cannot be justi- 
fied by existing agricultural practice, and I would 
deprecate any Government measures to this end in 
the black soil of Hie Norbudda valley. But there are 
some sandy stretches in the valley, principally along 
the banks of rivers, where irrigation can profitably 
ho practised and where there rs already some well- 
irrigation. Tn those stretches water is found within 
n munmihb depth nf 10 to 20 feet, and where good 
irrigated crops of wheat and vegetables ran he grown. 
T would encourage the construction of wells in such 
tree's Ivy liberal land improvement, loans. 

39. The Nimar district, although Mtuntod in the 
Nerbudda valley, has oxcep- 
Nlnmr. tional conditions which di- 

fferentiate it from tho dis- 
tricts higher up the valley. Tt lias iho lightest rain- 
fall in tho provinces, and in consequence tho charac- 
ter of the cultivation changes, cotton and faari being 
tlio most important crops. The ordinary kharif cul- 
tivation is all dry, but alongside it is carried on a 
small amount of well-irrigated cultivation of wheat 
and garden crops. Well irrigation is applied to somo 
13,0(j0 acres, or about 2 per cent, of tho cultivated 
area. This is moat common in tho centre of the 
Khandwa TalisiT, where water is obtained a*, an average 
depth of about 25 feet. I have never heard that tho 
water obtained is saline. Wells nro generally to ho 
sunk through somo rock, tho cost varying from about 
Rs. 50 for a kacbcha well to TN. 400 for a pakk c well. 
A well will irrigate from 3 to 8 acres. The extra wet- 
rato assessment imposed upon tho area irrigable from 
a well varies from Ro. 1 to Re. 1-13 an acre. 
Any extension of well -irrigation depends upon the 
character of tho soil, for even in adjoining villages 
water may bo found at a workable depth in oho and 
at an unworkable depth in tho other. The supply 
of watet is mostly from percolation. TKo “ mot ” is 
the ordinary means used for raising water, and it is 
difficult to improve upon it at the avoiago depth of 
tho water. I am not in favour of the construction 
of wells by Government, for tho people 'can them- 
selves construct thorn at less cost. Rut I would give 
Government assistance in tho shape of export advice 
for tho selctiori of suitable sites, trial boring, and 
tlio use of bofing tools particularly for hard rock 
which is beyond tho capacity of the cultivator. A small 
export establishment should be placed under the Agri- 
cultural Department for employment on this duty. 
Their services should be placid at tho disposal of cul- 
tivators, no fee being charged when their efforts ar.» 
unsuccessful, but a small re o being paid for finding 
water at a workable depth. 1 w:>uld freely grant loans 
for well construction, payment being spread over a 
considerable number of years, and almost a total re- 
mission being given in case of failuro. I would also 
grant exemption from all enhanced assessment for a 
fixed period of years varying with tho outlay. 


Mr. F. 0. 
Sly. 



Mr. F. 

Sly. 
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40. I roprodueo bolow some extracts from the Final 
, . .. c ... . Settlomont Report dealing 

thr Set " C,n0 "‘ with irrigation in the Nimar 
* district. 

The irrigated area haa increased by 10 per cent, dur- 
ing the term of settlement. 
Ch»"Ko In hrlgatum. T £, increase in itself is 

satisfactory, but though the irrigated area stood, at 
tho last settlement, at only 3 per cont. of the culti- 
vated araa, it has failed to keep pace with general 
cultivation, and now stands at only 2 per cont. 

On tho avorage thoro are le^s than 10 acres of irri- 
gated land to each village. In tho two groups of old 
Nimar, which are now in tho Hai'sud Tahsil, tho aver- 
age is only half an acre; in the Burhanpur Tuhsrit 
it i» only 7\ acres; but in the Khandwa Tahsil it risi^ 
to nearly 20 acres. It .s the centro of the Khandwa 
Tahsil which has tho morffc irrigation; thus tho averago 
irrigated area to ouch village is — 


In tho Khandwa group 
,, ,, Pandhana ,, 

„ „ Gokalgaon „ 
n Barur 


. 48 acres. 

. 30 „ 

■ 23 „ 

. 21 


« 


* 




Tluoo mctlimU of irugatio i. Irrigiation is carried on— 
tl) usually from wells, 

(2) occasionally from chan- 
nels, 

t3) exceptionally from 
tanks 


Gradual silting-up has been tho chief change during 
tho term of settlement in tho 
TankH. vory lew tanks from which 

. irrigation is carried on. Tho 

Lachhora lako at tho north-west cornoi* of the dis- 
trict is tho only important irrigation tank. In tho 
fumine of 1316 numerous small tanks wore constructed, 
but owing, presumably, to faults in tho trap-rock on 
which they rested, tho tanks hold littlo or no wator. 
A few in tho Kanapur-Beria Pargatia near the 
Lachhora lake retain water, but they sorvo rather for 
watering catt-lo than for irrigation, and arc steadily 
silting up. Tho whole area irrigated from tanks is 
leas than 500 acres. 

* * * * 

In tho centro of tho Khandwa Tahsil irrigation by 
channels is not uncommon. 
Irrigation l»y chirr t la A dam of palm trunks and 
mud holds up tho stream, 
and an earthen channol leads wator into tho fields 
which aro to bo irrigated. The holders of tho field 
combino to set up tho dam and repair tho channol 

y0iirly ‘ .... 

Irrigation from wolls is increasing. ITnfaced ( leach - 
cht i) wells cost only about 
Irrlg&tlo i from wcllfl Rs. GO and last in tho hard 
soil for a number of years 
boforo tho crumbling of tho rock makes it necessary 
to faoo them at a cost which, for ordinary good fac- 
ing, runs up to Rs. 300. 

In 1890 thoro were about fivo thousand wells in the 
district- 013 cut in tho rock, 2,251 dug in tho soil 
and lined with brick, and 2,103 merely kachcha; hut 
of tho wliolo number only fwo-thirds are in actual 
use for irrigation. Of tho lost, some aro falling into 
disuse, because tho sides have caved in ; some aro 
simply used for drinking; and some aro hold in reserve 
to supplement tho ordinary supply. 

« • « » 

Tho fiifct stop towards encouraging irrigation is to 
avoid discouraging it by the 

Improvement of irrigation. imposition of heavy water- 
rates. It is hardly possible 
to consider tho water-rates taken at tho settlomont 
as heavy. 

Tho next stop is to determine for what crops more 
water is wanted. Nimar has an excellent system of 
kharif cultivation, which decidedly ought not to bo 
deserted for rabi cultivation. But it is desirable that 
a cultivator should bo able to supplomont a deficient 
monsoon by one timely watering of his kharif crops; 
and a water-supply is needed, which shall ordinarily 
serve for that comer of tho holding on which valuable 
ra il P T £ ar( l 6n crops are grown, but shall also be 
sufficient m times of drought to save tho kharif. 

Tho third step is to tako tho lino of least resistanco 
by (encouraging that form of irrigation to which the 
people are accustomed. 


For this roason preference should be given to wells. 

Advantage, of well*. T , h «® W b ®» on the flank* 

of the Satpuras, practicable 
sites for tanks of tho Lachhora typo, but considerable 
difficulties would occur in introducing and regulating 
the water-supply among cultivators unused to tho 
system. The one advantage which reservoirs, if good 
would have over wells, is that they would not fail 
in dry years; but good reservoirs are expensive and 
apt to pay no interest. The Luchhora tank pays in- 
terest but on tho cost of repairs only. 

As a means of irrigation, channels are inferior to 
wells, because in a dry year water fails sooner in tho 
streams than in tho ivells, and channel irrigation has 
inherent difficulties of organization from which well 
irrigation is free. It must not bo inferred from tho 
apparent ease, with which existing channel irrigation 
is distributed, that Government would find it easy to 
organize fresh channel irrigation. Tho friction in 
tho existing schemes is inaudiblo, becauso the schemes 
aro so small, being village concerns, indeed almost 
family concerns. Any new schome must bo worked 
out spontaneously, and Government can do littlo 
towards devising or facilitating it. It is truo that 
Government did build two masonry dams on the river 
Abna : but such reservoirs silt up in timo, and tho 
observation and repair of isolated works of this kind 
13 difficult. Wells, therefore, aro tho most practicable 
naans of extending irrigation. 

They aro not universally practicable; for instance, 

Difficulties. } n tho , t *° ndjoining vil- 

Jages of Gunjh and Ghosh, 
in the north-west of the Khandwa Tahsil, Gunjli has 
substantial irrigation and Ghosli has none; the reason 
alleged is that the black rock found in Ghosli defies 
blasting. 

Another drawback is that in dry years wells aro 

Suggct ium. * pt ., to *»'(• , 1J ufc Kroator 

~ . . . depth would often bring a 

sufficient supply of water. Government can facilitate 
woll-sinknng not only by easy loans but by introduoo- 
ing improved methods of rock blasting. Tho deepeu- 
bo encouraged, and it may be found 
possible for Government, in the Public Works Popart- 
mont to improve, by training or by example, tho 
primitive methods of the moil who now wander about 
sinking wolls. Either Government employes, work- 
lng at cost prico for individual cultivators, could sink 
difficult wells by dynamite or other approved method 
and so create a demand for better work which tho 
ordinary well-sink era would have to meet, or somo Or- 
dinary w ell-sinkors could bo trained in improved me- 
thods at Government expense. 

Thoro was at tho time of nvsottlement a distinct 
movement for sinking wells; the dry seasons and pos- 
a ^ to° exhortations of the district and settlement 
staffs had fostered tho movement. At present the 
water-supply in most wells is barely sufficient in dry 
years for the rabi or garden crops which it usually 
waters, and the knowledge that all the water will bo 
needed for ordinary purposes prevents the rayats from 
giving special waterings to their drooping kharif 
crops. Therefore deeper wells aro needed in addi- 
tion to now wells. The Chief Commissioner lias al- 
ready (in paragraph 7 of Resolution No. 300. dated 
the 23rd January 1807, on the Khandwa Tahsil Report) 
accepted tho principle that tho conversion of kachcha 
(uni mod) wells into pakka (lined) wells may be accept- 
ed as an improvement involving the usual exemption 
from enhancement of water-rate, and the satiads is- 
sued for such conversions were popular. It is worth 
consideration whether substantia? expenditure on 
deepening a well should not receive, a:s a matter of 
course, a certificate declaring any additional area 
thenceforward irrigated as exempt for tho usual time. 
41. The character of the soil varies largely in the 
Rntjnira piatrjvi Satpura) plateau, tracts 

a- , b ® lr, « found both of sand- 

and <* trap. There is a certain 
tr ,r wbi ° b «■ more common 

firn Jl m d ? than ,n the black 8oiI » b »* i* is insigni- 
Tanks .are vory unoommon Tho average 

S,#"? 9,000 ^, reB in Betul a»wnt 
8,000 aero* in Chhindwara. The principal crop* irri- 
Satwl are rice, siiRwane, and gardon crop*. Wolls 

i 10 ,™ nk OTer moot of tho platoon, the 
dopth of water home usually 20 to 80 feet from the 
i . 0 ? , a . ro numerous, many having 

neen sunk in old times for opium and sugarcane culti- 
vation. With tho stopping of opium cultivation and 
the decline of sugarcane, the importance of well-irri- 
gation is not now so fully reoognized as it was years 
a go. In Betul wells aro common both in tho sand* 
stone and trap country. With a normal rainfall no 
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irrigation is necessary for rabi crops; but if tho 
winter rains fail, a watering or two much improves 
the yield. In the case of wheat there is a risk of* rust, 
and in the case of pulses of frost and cold mist, the 
damage from which is increased by irrigation. There 
is probably much scope for tho extension of well-irri- 
gation in the plateau district^, which the people may 
resort to more freely if the seasons continue unfavour- 
able. I would encourage it by th-> same methods 
suggested for Nimar. The standard outturns of the 
Botul district are 620 lbs. for umrrigated uumanurod 
wheat and 1^000 lbs. for irrigated manured wheat. 

42. I reproduco some extracts from the Final Si ttle- 
Opinion of Settlement Offli'e.*, «ient Iteport of tho B^tnl 
Bctui. district which gives the opi- 

nion of Mr. B. P. Standon, I.O.3., C.I.E., on irri- 
gation in that district : — 

With a normal rainfall no irrigation is necessary; 
but if the winter rains fail, a couple of waterings w»U 

Irrigation of uM „o,h. Vaat ' y j m P r ° Te orop, will 

m fact make all the' differ- 
ence between a bumper and a poor crop. No wolls are 
sunk exclusively for the irrigation of rnbi crops, and 
thero are no irrigation tanks, but sufficient vator for 
5 or 6 acres of rahi land can sometimes bo spared from 
the sugarcane well, and there are in a good many 
villages small streams which can be temporarily dam- 
med and utilized for this purpose. There are also 
numbers of wells which were originally sunk for sugar- 
cane cultivation, hut have boon abandoned because a 
sufficient supply of water was not found, and many of 
these hold enough water to irrigate a good many acres 
of rabi. Tho land record returns for the year 189(5-97 » 
in which the rains ceased in August, show only 5,616 
acres of tabi crops irrigated, and tho average area is 
only about 4,000 acres. Tho irrigation of rnbi land 
occupies a fow clays only, and is often effected after 
the patwan has completed his annual field to field 
inspection, and it is probable that some irrigation does 
not appear in the village papers; but from what [ 
have myself seen during village inspection, I should 
say that a largo area of rabi crop, which could ho con- 
veniently watered, is left dry even in those years in 
which tho event shows that irrigation w r ould have been 
most beneficial. 


UoaHonft why area of rabi drops 
irrigated i< small. 


In tho caso of land lying undor wells, which are 
used for sugarcane cultivation, this is no doubt often 
duo to want of bullocks, 
since tho watering of a good 
sized eano garden needs all 
tho labour of four bullocks; 
moreovor, if the rains have 
been short, the cultivator may be unwilling to risk 
tho depletion of his water-supply below the minimum 
roquired for his cane land. Then again, if the wolf bo 
a deserted one, not used for sugarcane, it would gene- 
rally be necessary for tho cultivator to spend Rs. 15 or 
Rs. 20 on the leather bucket and rope and tho staging 
and wheel on which it hangs. Tho use of stream water 
involves little or no expenditure, but it is not so muoh 
resorted to as it might be. The principal reason is, 
J think, that there is always a great risk in the case 
of gram, mam r and tiunra, ard in the caso of w r heat 
a smaller risk, but still a real riks, that irrigation 
may do more harm than good. The risk in the case of 
the pulses lies in the frequency of frost and cold mists 
(known au dhow), of which the injurious effect is 
heightened by tho presence of much moisture in tho 
soil, and which aro always most liable to occur in 
valley bottoms. More frequently than not the pulses 
aro damaged to some extent in ono tract or anothor 
from thoso cold mists, and wheat often suffers in a less 
degree. fn the case of wheat a further risk lies in 
tho possibility that heavy winter rains may fall after 
the crop has been watered, and the excess of moisture 
may result in a kind of black rust known as “kani.” 
I have seen an otherwise splendid crop ruined in this 
way. But the disease is not often seen. 


In some villages of tho Multai Tahsil lying on tho 
central trap plateau the 

e „ subsoil water is very near 

Sugarcane well.. the fiUrface> there are 

wells in which the hot- 
weather level of the water is not more than 8 or 10 
feet below the surfaco. But the average hot-weather 
level of well-water in that part of the district is about 
20 to 80 feet. Elsewhere the water is generally deep- 
er, and wells of 50 to 60 feet are not uncommon. In 
the deep black soil of the 54 open villages round Betul 
and tho fow villages lying in the^ basins of excellent 
land round Atner and Bhaisdehi in the south of tho 
Betul tahsil, as well as in the sandy villages on the 
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north hank of the Bel, the depth of tfie soft soil makes Mr. F . O, 
it necessary to shore tho well tube with brick. But sly. 

in that part of tho district where sugarcane is most 

largely grown, namely, tho undulating traip plateau, 
tho formation is such that durable wells can be made 
without tho use of brick and limo. The sugarcane 
gardens aro found in valleys, many of which aro very 
narrow. Tho soil in the centre js fairly deep, but 
it becomes continually shallower as it approaches the 
lulls on each side. As a rule there is not inoro than 
8 or 9 feot of soil in the deepest, parts, and at the foot 
of tho surrounding slopes tho bed rock or muiam is 
scarcely covered. In such land it is u-mal to shore 
with uushaped stones from the hill side only so much 
of the shaft as passes through the black soil oil tho 
surface. The Underlying v'uiaw or rock loquires no 
support. The length of time for a lib'll a well of this 
kind will last depends principally on tho nature of 
this substratum, known locally a> “nio.” A project- 
ing ledge of tho muiam or roc-k is left in the shaft at 
the point where the black soil meets it, and the stones 
which support tho walls of the upper part of tho well 
tube rest thereon. Tf the material he not hard 
enough, tho constant dripping of the water from the 
“mot” wears i’c away, and in 4 or 5 years tho cailti- 
vator lias to spend a few rupees in strengthening the 
threatened portion of the wall, hi Home wells the 
underlying rock is so hard that the wills require no 
attention for many years. Wells are now very rarely 
shored with timber, though judging from Mr. Ram- 
Ray’s report such wells were common at settlement. 

The cost of digging a well depends on so many contin- 
gencies that it is difficult to estimate an average, but 
the maximum and minimum expenditure which is m- 
curred in wells of the different classes and the circum- 
stances which affect the cost mav be stated. A dur- 
able bricked well in soft deep soil cannot he made for 
less than Rs. 100; and if *he water be very deep and 
the shaft fall in once or twice before it can bo support- 
ed with its brick tubings, tb»* expenditure may 
amount to Rs. 400 or Rs. 500. The st on ©shored wells 
of the Multai Tahsil can be made for Rs. 15 or Rs. 20 if 
the water be not more than 12 or 15 feet below the sur- 
face, and the underlying look nr muiam be not exces- 
sively hard. I think the most, expensive of thoso wells 
never costs more than lift. 200. The pierce moderately 
hard rock tho cultivators light a fire of cow-dung eakeu 
on the rook, and when it is very hot, pour water oiT it., 
so that it cracks in nil directions and is then broken 
up with crowbars. IT it will not yield to this treat- 
ment , it is blasted wi f h gunpowder. Tin earth and 
debris removed from the shaft is used to form an in- 
clined plane called “dhno” on which the bullocks 
walk. This serves a double purpose. Tt, lightens the 
labour of the cattle and enables the cultivator to raisa 
tho water to a level mimli higher than the mouth of 
the well, thus enabling him to irrigate a larger area. 

Sometimes, if it is deni ml to irrigate land lying at a 
considerably higher level than tho well, the cultivator 
makes a hole (known as bhml-a) at tho highest level to 
which ho can carry water from the well, and he fills 
tho bhurha from the well, and then with help of 
another “ dhfto ” raises the water to a level several 
feet higher than the mouth of tho bhurlca. Bv this 
duplex arrangement tho water is sometimes raised as 
much as 20 Feet above tho level of the mouth of the 
well. Rome more remarks on tho subiect of sugarcane 
wells will be found in Part TT of this report in the 
paragraphs regardin'* the exemption of improvements 
from assessments. Experiments show that one man 
working with two pairs of bullocks one 11 mot ” or 
leather bucket can raise about 66 tons of water in a 
working day of 10 hours from a well 30 to 35 feet deep. 


43. Next I reproduce tho remarks made in his Final 
Settlement Report by Mr. 
OtkhV’ of tic Sctticn c’u xfo^tcTomerie on irr’gatiou in 
Officer. Chhindwara. (he C hllin<lw,iro district*:' - 


The only crops which aro irrigat'd in the district 
are vegetables, spices, ami 
Abucnco of irrigation. sugarcano, One exception — 
a very small exception — to 
this rule is wheat, hut an irrigated vdieat-field is as 
rare as a correct statement of siuai income. Fruit- 
trees also are watered. 


It in natural that in the Chhindwara Tahsil irriga* 
tion should have made little progress, for tho culti- 
vator who desired a larger outturn simply took up 
more land from the cultivable waste. In the thickly 

P opulated tracts below the ghats, irrigation might 
c expected to make pr^ress ; but the System of culti- 
vation in whioh tho cultivators of tho Sausar Tahsil 
are skilful does not include irrigation, and the low 
countryman who wishes for a larger outturn increase* 
the car© paid to cultivating his existing fields, if he 
cannot get fresh land. Further the amount of water 
tapped by ft well is said to be loss below the ghats 
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than it is above tho ghats. Such irrigation as exists 
is carried on from wells, or in rare cases from water- 
hole* ( hhurkas ) dug at iho foot of a bank overhanging 
a stream. Tn either case tbo water is lifted in a 
circular leather bag (mot) attached by a rope running 
over a pulley to the yoke < f a pair of oxen, which lift 
tho water-bag as they pa?o down an inclined run, and 
return backwards up tho slopo ulien the water has 
been discharged. The discharging channel wlvich 
receives the water commences just at the head of the 
inclined run, and leads the water off to one side. Tho 
main rope rims on a pulley over a bar fixed about 
four feet above the top of the run; nn auxiliary ropo 
runs over a roller fixed .it the beginning of tho dis- 
charging channel and is fastened to the mouth of a 
leather tu bo inserted at tho bottom of tho wafer bag. 
When the bag is ascending, descending, or stationary 
in tho water, the auxiliary rope holds up the mouth 
of the lontlicr tube, so that no water can escape from 
tho bag ; but when tho hag is drawn right up to tho 
pulley, tho auxiliary rope at a lower level guides tho 
mouth of the tube over tho roller into tho discharg- 
ing channel and tho water is free to rush out through 
tho tube. 

Irrigation by a channel led from a dam on a stream 
or from a tank is so ruro that it is not worth consi- 
deration. 

Tn no asses ,mcnt group does the irrigated area amount 
to more than 2 per cent, of tho total area. In tho 
Chhindwnra Tnhsil the irrigated tract, starting at tho 
west of tho Samnswnra group, extends along the top 
of the ghats through tho Olmml and Mokher groups; 
half-way along tho top of the gliiits it trends to the 
north-west and covers tho cp**n yellow soil villages 
on the west of the Chhindwara group and the east of 
the Umreth group. Tn tho north-oast talisil, round 
nhnut Amnrwara Kline village, tliero is a cluster of 
villages in which irrigation for sugarcane prevails. 
Below Hie ghats, in the S aus a r Talisil, the best irrigat- 
ed tract is tho Pnndhurrtn valley, which includes tho 
small Ohiclioli group and tho contre of the Pandhurna 
group, and is, as regards soil, not unlike tho irrigated 
tract above the ghats. Tn the valley of tlio Jam river 
also there is n group of villages in which irrigation is 
practised. 


Small as is ? fche irrigated area, it has actually da- 
creased since tho last settlement, except in the villages 
of tho yellow soil area west of Chhindwara town. The 
decreaso is duo to tho decay of sugarcane growing. 

44. In Jubbulpore the rico tracts are mostly situated 

in the Mura ara and the 

The rico tracts ot Jubbulpore gohora Tahsils. Rioe is gene- 
and Mand a. rally grown on aandy soil. 

It is practically all broadcasted and not irrigated, in 
Mandla rice is mostly grown in tbo sandy villages to 
the south, tho rice on rich black soil being often 
swamped. There aro few tanks, although the forma- 
tion of the country docs not seem unsuitod to them. 
The rico is practically all broadcast and unirrigatod. 
The irrigated area in Mandla has never exceeded 1.200 
acres. Tinder such conditions the outturn is naturally 
low, being 850 lbs. per aero fo? each distriob. If irri- 
gation works are started in these tracts, it is evident 
that for some years tho water-rate must bo pitched very 
low indeed until the cultivators are accustomed to 
irrigation and better methods of cultivation. I have 
no knowledge of these parts which would justify my 
expressing any opinion aa to tho possibilities of extend- 
ing irrigation. 

45. The agricultural conditions of these two districts 

ing tracts, wheat and its mixtures covering over 50 
per cent, of tbo croppod area. The vabi ciops are 
grown in black soil, regarding the irrigation of which 
mv former remarks apply. For ten years prior to 
1892 the idbj crops suffered almost continuously from 
excessive rainfall. Tn Saugor rico is mostly grown 
in small plots round the villages, which often hear a 
double crop. In Damoh rico is more largely grown 
in sandy valleys amongst the hills, whore tliore may 
ho Kcope for irrigation. Tn both districts it is prac- 
tically nil broadcast and unirrigatod. The cultiva- 
tion of sugarcane has declined, but for reasons other 
than those connected with irrigation. Irrigation is 
quite insignificant in both districts, the avorago being 
about 7,000 acres in Saugor and 2,500 acres in Damoh. 
The standard outturns of rice are 900 lbs. in Saugor 
and 800 lbs. in Damob. The wheat outturns are 
600 lbs. in Saugor and 500 lbs. in Damob. It may be 
possible that thoro is scope for tho extension of well- 
irrigation, but I have no knowledge of tho tract. 


(The President.)- T have to thank you, Mr. Sly, 
for the very interesting and full memorandum that 
you have submitted; it soems to embrace almost 
every subject Hiat wo have to deal with. Tn para^- 
graph 8 of your memorandum you say that “ irriga- 
tion is not profitable for black soil arena growing 
wheat, cotton and jvar ” Thiu question has arisen 
wherever we have gone and it is a verv important 
one. On page 19 of his note on the Hosliangabad 
district., Mr. Harriot Rays: “Tho malguzars wore 
unanimous in their opinion that wheat on black 
cotton soil can bo irrigated with advantage every 
year if the water is judiciously applied.” Have you 
any remarks to offer on this opinion? — T know Ho- 
shaiigahad very well. T may point out that the mnl- 
guzars are of course an interested party; and if they 
can g(*t Government to construct works for them that 
will ho of use in years o<f drought, they may be pre- 
pared to express tlioir belief in the possibility of 
continuous irrigation on back cotfon soil. But look 
ot tlieir present practice; there are 300,000 acres of 
wheat in tbo district, and they themselves have never 
irrigated more than 2,700 acres, and of that 2,700 I 
know from personal experience that, a large proportion 
is not in the black soil area, hut in patches of sandy 
soil in the district; the actual amount, of existing 
irrigation in IToshangahad is quite infinitesimal. 

1. 0. They might have irrigated more if they 
liked? — Yes, if it is really as profitable as they wish 
to make out, they should have done more. 

2. 0. Were you hero during the famine?- -Not in 
1896-97 ; I was in charge of the Feduatory States of 
these Provinces in 1899-1900. 

3. Q. During those dry seasons has the irrigated 
aroa of Hoshangnbad increased ? — It has increased 
since the famine from 300 to 2,700 acres in Hoshang- 
a bad. 

4. Q. When were those 300 acres irrigated P — In 
1895-96. 

5. Q. You say in paragraph 8 — “ In considering this 
most important and difficult question, there is one 
principle upon which I place the greatest impor- 
tance. This is that no irrigation scheme should be 
taken up in a tract where its utility cannot be justi- 


fied by oxisting agricultural practico in that tract 
or in nl tract with similar^ conditions. I entirely 
endorse that as a general principle, but we have to 
consider the possibilities of protection against famine 
by means of irrigation P — Until the last seven years 
there has been vory much greater damage and more 
famine in the black soil tracts by reason of excessive 
rainfall than by reason of drought. 

fi. Q. Could not that bo prevented by efficient drain- 
age P — I think not, with any reasonable prospect of 
success. 

Mr. Muir -Mackenzie . — Is the crop of Hosliangabad 
principally rabif- -Almost wholly. Until the failures 
of tho past five years it was principally wdieat, but 
now they have partly abandoned wheat for gram and 
kharif. 

The President . — If there had been a canal in 
Hosliangabad, do you think the people would have 
given up wheat ?— I don’t think they would. 

Mr. Muir-Mackenzie . — Would they take water in 
a famine year P— Yea. 

The President . — But not in an ordinary year ? — I 
think in this Province the question of the irrigation 
of black soil is very largely dependent not so much 
upon tho surface soil as upon tho subsoil ; if there is 
a good porous subsoil stratum it is possible that the 
soil may stand continuous irrigation. In Hoshang- 
abad tho black soil is deep and rests on a bed of stiff 
reddish clay, which is vory impervious. I doubt if 
that would stand continuous irrigation, although it 
is exceptionally well drained on account of the un- 
evenness of the country. 

7. Q . The Norbudda river now carries a large 
volume of water to the sea, and I should like to see it 
utilized. Can no use be made of it P — That is an 
engineering question; through Hoshangabad the 
Nerbudda runs between extremely deep banks and 
has a very slight fall. 

8. Q. It probably would not be useful in Hoehang- 
abad, but what about NimarP-— We have tho same 
condtons there, .with perhaps a more rooky channel, 

9. Q. You say in paragraph 12 u most of the tanks 
end other sources of npgafcon date from th$ period 
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bf native rule and there seems na doubt that the 
number constructed under British rule has decreased, 
although there are still many sites available/' Have 
no tanks been made by the British Government P— ; 
No, with one or two isolated exceptions in nayatwari 
villages. But in the Late famines Government made 
many tanks. 

10. Q. In paragraph 13 you suggest that “no en- 
hancement whatever should be made upon land sub- 
stantially improved for a period of years fixed upon 
a sliding scale/' 1 understand you to mean that if a 
man, by talcing a loan or otherwise, makes a tank or 
well, lie should be allowed to go on paying oxactly 
the ’same assessment on his land for a certain number 
of years, whatever the land has yielded?— 1 may 
explain that in the settlement you enhance tho rate 
of rent and revenue of a village upon certain general 
considerations; if you allow a man’s rent on that 
account to be enhanced, although his land has boon 
improved, ho cannot distinguish between the increase 
made in his assessment on general considerations and 
that made in his assessment on account of improve- 
ments. For instance, if land is paying say Be. L 
per acre, and at settlement it is considered that it 
might be enhanced for rise of prices, etc., to Ks. 1-8-0; 
if Ins improvement is estimated at 4 annas, the mem 8 
rent is fixed at its. 1-4-0 instead of its. 1-8-0. But 
the rayat does not lealize that ho has been let off 
4 annas on account of his improvements; he consi- 
ders that tho rent on the land has been enhanced 
4 annas on account of improvements offected by 
luimsolf. 

11. Q. You think it would bo better to give hun a 
fixed assessment for »a certain number of years Ilian 
to give him a perpetual exemption as u done in 
Bombay and Madras ?— 1 think so; in these 1 rovmces 
it would bo an unnecessary s a entice ot Government 
revenue to give a perpetual exemption. But 1 \vouid 
recommend a revision of the rules at present in lorco 
in those Provinces. In the first place, 1 would give 
an immediate remission on all lands submerged by 
works of improvement. In addition 1 would divide 
all improvement works into two classes : small works 
and largo ' works ; the dividing lino might be drawn 
at works involving a capital expenditure of s. > . 
For small works 1 think that our present rul^ which 
givo an exemption for the next period of settlement 
are sufficiently liberal, and I would not change them 
for exemption for a fixed period, o y y anvil l 
would create a large amount of trouble for small 
works with ro-assessments continuaily falling m and 
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1G. Q. Is making him a watanduri patol considered Mr. 
a compliment? — Yes; lie is given watandari rights if 
ho makes substantial improvements to a village, rounds 
a new villago or tho like. 

17. Q . Has a malguzar got the right to make a tank 
or bund in his own land whenever he pleases, or has he 
to go to tho itevenuo authorities?— If tho land is in 
his own possession, ho is ontitlod to do ho; but if it 
is in tho possession of ai rayat under him, ho cannot do 
so without tho consent of tho touant. 

18. Q. In any instance is tho District Officer called 
in? — The District Officer is only called in in Qrdor to 
adjudicate; if a dispute arises between the ten, suit and 
malguzar in regard to tho takiiig up of tho land, theQ 
the District Officer can only exereiso his executive in- 
fluence to induce oither party to come to an agree- 
ment. 

19. Q, In many cases the water that fills a tank 
must bo obtained from a catchment basin. As long as 
it comes to lus land can tho malguzar utilize tho 
water and not pass it on?- -Yes. 

20. Q. 1 suppose you would say that for Largo tanks 
it would bo bolter to have them tho property of Gov- 
ernment rather than private property ?— It they arc 
really largo and substantial, 1 think it is necessary 
that Government should construct and manage them. 

Mr. Muii -Mackenzie .- — How large, tanks irrigating 
about 100 acres?— No, much larger; tho mint uouiu 
not depend so much on the area irrigated by tlio tanks 
as on the conditions uudor which the tank could bo 
made; if a tank could bo made wholly in ono man’s 
property and only irrigate that, 1 think ho might 
lnnko and manage a very largo tank more profitably 
tlian Government couJd do it; but if it is m land held 
by sovoial persona, it is better that Government should 
do it. 

The President . — It would not often happen thal> a 
man w r ouid have ground to make a tank winch could 
irrigato 600 or i,U00 acres? - Not now; sites have 
been exhausted. 

21. Q. in tho case more wllages than ono would bo 
involved in the question?- Yes, and therefore it would 
bo necessary ior Government to manage it. 

22. Q. Would you make it a rule forbidding tlio 
construction by a pruato person of tanks to water 
more than uiio village?- -No ; if a man is willing to 
make tho tank, 1 would certainly let him do it ; his 
sell-interest would bo sufficient to make him manage 
it so as to get tlio greatest profit out of it. 

23. Q. 1 understand that the ordinary tank lias 
deficient waste-weirs and is dolioieut in many roepocta? 

— In the Waiuganga valley some tanks have masonry 
sluices; m Clifiattisgarh 1 do not know of a single ma- 
sonry sluice, as tlio tanks are made more for tlio pur- 
pose of irrigating by percolation and not lor direct 
lead upon tho lands. This is an important fact to re- 
member in connection with tho statistics showing tlio 
number of tanks and tlio amount ot lands irrigatod 
every year. The number of tanks is shown as fluctu- 
ating from year to year. Our statistics don’t show 
the total number of tanks in a district, but tho num- 
ber of tanks actually opened out for irrigation m that 
particular year; m fact, in Clihattisgarh, in the best 
years when tho tanks aro beneficial a smaller number 
is shown. Tho sumo thing happens as regards tho 
area irrigated; the land irrigated by percolation is 
not often returned us irrigated land at all, so that a 
year of best rainfall will show tho least area under 
irrigated crops. 

Mr. Hit i ham . — When they make a field above tho 
bund is that shown us irrigated? — No, only when 
water is taken to it by a channel. 

The President . — As regards these tanks, by percola- 
tion docs the wet area extend to any distance? -The 
average area in Clihattisgarh was put by me at 25 
acres; oilier officers who have more experienfe of 
Clihattisgarh liavo put it at 40 and 50 acres, 

24. Q. Do they work any larger area merely by per- 
colation? — Yes; there are tanks working by percola- 
tion that will irrigate 400 to 600 acres; it is generally 
a narrow valley of which tho head has been stopped by 
a bund. In tho Wamganga valley they irrigate by 
mean* of channels ; in Clihattisgarh they don’t attempt 
to mako tho tank water-tight, but let tho water perco- 
late through the bunds . 

Mr. Muir-Mackctizie . — Does the water flow along the 
surface of the fieldrs?- -It oozes from field to field; 
there il no perceptible flow. 

The President . — Are these bunds pretty high, 20 feet 
or boP — Y ea. 
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25 . Q. (Mr. Miiir-MnchnrAr .) — From Statement B 
I gal her that you only record a* an irrigation wo l a 
well iroin wliich irrigation was done during the year? 
-- Yes. 

2(i. Q. ( The Virudevf.) In paragraphs 27 and 21 
you allude to the agricultural value of irrigation m the 
i'hhattisgarh country. Mi. liiglnni and 1 have dU- 
cus«e<l this matter and we spoke of the advantages of 
starting as early as possible large reservoirs; it boems 
there arc some excellently worked out projects in 
these Provinces. Jn what part of tlu> country do 
you think it would lie best to start construction ? 
in Wainganga or Clihattisgarh ? -The most important 
from a Government point of view would lv> Chhattis- 
garli, because it is not such n fully irrigated tract; it 
cannot stand famine as well as the Wainganga valley, 
and there ary more important problems to solve there 
in connection with irrigation. Thero is one difficult 
question regarding which I have expressed ian opinion 
in paragraph 2d. In Clihnttisgurh the whole of tho 
rice at present grown is broadcast; w r e have to learn 
whether the reason is any inherent defect in the soil 
or wiiether it m purely and simply a question of the 
supply of water and energy on the part of the culti- 
vators. There is one broad fact brought out by Mr. 
Fuller, which shows that the whole of the transplanted 
rice country in the Central Provinces is soil of crystal- 
line formation and the whole of tho broadcasted 
in sand-stone soil. Whether this accounts for the dif- 
ference of practico has yet to be proved. 

27. Q. Do you know’ any particular projects in 
Cldinttisgurh to which you would give prominence? — 
No, 1 have not seen any of the projects. 

28. (J. Would the Bnmtek project ho a good work 
in your’ opinion?- J don’t know tho country at .nil well, 
but J behove tho black soil is upon a bed of latento 
which is extremely porous; there seems no-rimmi facie 
reason why irrigation should not ho s^tahsful. 

20. Q. It seems from the technics’ 3e to present 
great advantages? It is on the border line of rice 
cultivation; it is possible if irrigation was given there, 
that the rice cultivation of Bhaudara would extend its 
limits into that country. 

30. Q. Supposing Government created a new’ reser- 
voir or tank and charged simply a water-rate per acre 
to every person who took water, 1 suppose there 
would he no question about their right to do that?- - 
1 think not. 

ill. Q. It might probably he ea^y to arrange with 
malguzars or owners of small tanks to supply water to 
their tanks ,it. a certain rate?- -Yes. I'mlrr Mr. 
Harriott’s scheme, in which he propose co form Gov- 
ernment works to Ml small tanks, there will be some 
difficulty in deciding how Government is to obtain 
payment for thv water that :s given to the tanks; tho 
only way in which Government can recoup itself 
for the expense is by fixing a lump rate of so many 
rupees for filling the tank and leaving the distribu- 
tion and management co the owner of the tank. 

82. Q. And leaving it to the option of tho ow’iior of 
the tank to buy the wnt^l or not y ~ -Yes. 

88. Q. You say at the end of paragraph 30 : “ It 

would seem that in Chhattis-arh a water-rate of Be. 1 
per acre may safely bo estimated at the commencement 
wliich may be raised to Its. 1-8-0 and then to Its. 2.” 
Wo have discussed elsewhere the expediency of start- 
ing with low water- rates, and I think the ieelmg lias 
been to fix full rates at once and make remissions for 
a certain number of years; would you agree to that? 
- 1 should like to know whether your question applies 
to water-rates at so much per acre or to a fixed rale 
year after year in addition to tho assessment. 

31. Q . The question arose chiefly in connection with 
water-rates in Northorn India. That rate, I under- 
stand, would be optional; that is, it is only charged if 
the cultivator takes water? - Here I propose to li'av* 4 a 
fixed rate -a wet rate assessment which the cultivator 
would have to pay, whether he took water or not. 

Mr. Muh -Mackenzie. — You don’t, think there would 
ho any difficulty m recovering water-rales under the 
existing law? — No; please see paragraph 30 of my 
memorandum. 

The Piesidcnt.— -You say in paragraph 3-1 that tho 
cultivation of sugarcane lias decreased; is that 
generally the case?* Yes, throughout tho Province. 

35. Q. Why is that; it is a very valuable crop? — 
'there are many reasons; the Province is being opened 
up by railways and there is the competition of im- 
ported ijur from the North-Western Provinces and 
elsewhere? where it is made cheaper than in thefco Pro- 
vinces. Thon sugarcane cultivation is expensive and 


cau only bo taken up by a substantial man ; perhaps 
tho famine may have made it unpopular on that 
account. Cano requires also a good deal of wood and 
other forest material for fencing, etc., which perhaps 
people don’t get os cheaply as they did in the old 
days. 

36. Q. You allude in paragraph 38 to the Ncrbudda 
valiev; this is a tract, that suffered terribly in the 
famine?— It suffered very severely, but not as severely 
as other parts; Hoshangabad has an extremely bad 
record. 

37. Q. The collusion jou have ome to is that, n s 
far as irrigation is concerned, nothing can be done 
there to help tho situation ?- -1 would not express 
myself so decidedly; irrigation in that tract should at 
present bo confined, if it is started, to experimental 
measures —to see if the soil is suitable and whether 
it will take w’ater continuously. 

38. Q. Thero is another point on which I don't 
think wo have got anything like satisfactory informa- 
tion ; that is whether the lie of the country w r ould 
admit of irrigation? — It is a rolling country and the 
rivers are very deep. 

39. Q. Mr. Harriott’s map shows a certain amount 
of rice cultivation above Hoshangabad ?— - Yes; along 
the hank of tho Tawa river, thero is somo inferior 
broadcasted rico cultivation, it is merely a catch 
c»*op. 

40. Q. In paragraph 39, referring to tho Nimar 
district, you say — “ I am not in favour of the con- 
struction of wells by Government, for the people can 
themselves construct them at leas cost; but I would 
give Government assistance in the shape of expert 
advice for the selection of unsuitable sites, trial bor- 
ing, and the uso of boring tools.” Is there much 
scope for the extension of well-irrigation throughout 
tho Province generally ? -I don’t ’think so, but there 
arc some tracts in the Province where \nima facie it 
scorns that well-irrigation might profitably bo carried 
on to a much larger extent than it is at present. 
Nimar is perhaps tho most hopeful of the lot. 

41. Q. Do the people take kindly to wells? — In 
Nimar they do. In tho Ni’rnar district there are 
14,000 acres of well -irrigated land, which is much 
more than m any other part of tho province ; out of n 
total of 24,000 acres under wheat, 10,000 acres are 
irrigated Irom wells. 

Mr. Muir -Mackenzie .- — Not in black soil?— -Yes, it 
is almost entirely black soil in tho Nimar district, 
but not rich black soil 

Mr. Craddock. — Is it not tho case that in Nimar 
black soil will not produce wheat without irrigation? 
— Yes, almost entirely. 

42. Q. (The J K rcsident .) — If the Deputy Commis- 
sioner of Nimar was authorized to give trtely fakuvi 
grants, would there be a rush for tlicin ? — I think so 
and a considerable extension of wells; in Nimar tho 
cultivators are men of good means and of distinctly 
good character who would bo prepared to improve 
their lands and who would havo the energy to cako 
advantage of .wells if tiicy were made. 

43. Q. Wo have been met by tho difficulty that tho 
district officers have not the time to attend to giving 
advances, and it has been rocommondod that thero 
should be a special establishment for the purpose. 
Would you advocato that? — In cases wdiere there 
seems a probability of a largo number of applications 
being recoived, J think it would be worth while to put 
■an officer on special duty to encourago them and to 
deal with applications on the spot so as to got rid 
of a considerable amount of delay wliich does occur, 
our present stag having to do tho work in addition 
to their oivn duties. 

44. Q. All things considered, from your knowledge 
of those Province'?, what measures do you think should 
he taken to protect tliem from another famine? — 
Extension of irrigation, more particularly in the rice 
tracts, both by Government construction of large 
works and by the encouragement of the construction 
of small works by tho peoplo themselves. 

45. Q. What is required for the black cotton sul 
tracts? Could anything be done there? They suffered 
less from famine tliun the rest of the traots per- 
haps. In Nagpur and Wardlia I very much doubt 
whether irrigation is possible and I don’t think 
there is any other alternative tint can bo luggeste 1 ; 
in the northern part of the Province the question of 
irrigation is perhaps more an open one, but ©von 
putting that aside ’there is the possibility of extending 
the system of bunding wh*at fields. That is a i|ues- 
tion on which it is difficult to give a definite answer 
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but there is the broad foot that at present the system 
of buuding wheat fields exists in three or four separate 
parts of the Province; it is marked out by well-defined 
limits, inside which you will find the majority 6f the 
fields bunded and outside none; why the system is not 
universal it is difficult to say. Mr. Harriott says it 
lias extended in tho Saugor district and also in Hosli- 
angabud ; my own belief based on my expcrionce about 
six years ago and on what I have heard from the 
people since, is that tho amount of bunding Hosfi- 
angabad is practically nothing, 1 think you might 
count the number of bunded fields on the fingers of both 
hands. Whether 'it is possible to oxtond it profitably 
it is difficult to decido. Past practice would seem 
to say no. There is a distinct difference in the soils 
in the areas where bunds exist and whore they don’t 
exist; in the bunded fields the soil is distinctly moro 
tenacious and of a more sticky nature, and holds well 
in bunds; in the unbunded parts the soil is frinblo 
and the bunds won’t stand. Amalguzar in Nagpur 
tried it outside the bunded area, but failed -&s the 
bund would not stand. Mr. Harriott thinks that 
where bunding is profitably carried out, it would be 
profitable to have irrigation. I am not sure that tins 
is a sound conclusion, tor lunding is very much mor * 
than irrigation ; it amounts to flooding the field prac- 
tically through tho whole of the rains ; it therefore 
largely aids the disintegration of tho soil and increases 
fertility without ploughing; it does away with tho ne- 
cessity for all monsoon preparation of the land ; it kills 
the weeds and the land tis ready for the crop without 
any previous preparation at all ; the field gets all tho 
nitrogen brought down by the rainfall. The only con- 
clusion in favour of irrigation that you can draw 
from tho analogy of the bunded system is that it is an 
advantage to have a wet seed bod in October to put 
your wheat in. Jn handed fields there is more lia- 
bility to rust in damp years than in unbunded fields# 

4G. Q. As regards wells, would you advocate their 
extension ? — Wells in the Norbudda valley except in 
Nimar are very deep ; the soil is such that the well 
must bo made jxikka at considerable cost. I am not 
very sanguine that there will be much extension J i 
tlmt tract. jC ® c ‘ 

47. Q. What about Saugor and Danioh?— II »'tow 
very little about those parts. 

48. Q. (Mr. It iff ham.) — You say in paragraph 13- 
“The terms might bo made more liberal for large 
works.” Is there any difficulty in tho case of fairly 
large works in obtaining tho consent of all the persons 
concerned, supposing tho work was for more than 
one village?— Yes, lor largo works that extend over 
more than one village, ft w'ould be difficult to get them 
to combine. 

4t). Q. Do you think that any kind of legislation 
is necessaiy or desirable to overcome that difficulty? 
—I would legislate to permit the acquisition of land 
by private persons lor tho construction of a r. irrigation 
w r ork that was approved by Government. 

50. Q. Would that be a special Act or would it. bo 
an amendment of the present Act?- — It would either 
be an amendment of the Land Acquisition Act or a 
clause in any special Irrigation Act vhat might, bo 
passed for this Province. 

51. Q . I suppose there w'ould bo some charges for 
the use of water to cover maintenance and repairs, 
etc.? — I don’t think it would bo advisable for Gov- 
ernment to legislate to enforce payment to owners of 
l?rivato works of water-rates; at present it is managed 
by the owner of a tank in accordance with village 
custom, which ho is obliged to respect. There arc 
not many complaints about difficulties in regard to 
management. 

52. (?. Then it is only necessary to take power for 
acquiring land? — Yes; for tho construction of tanks 
and for water channels which it would he necessary 
to make. 

63. Q . I suppose it would only bo necessary to ac- 
quire the right to occupy these lands and not ex pro- 
private the owners. Under the Land Acquisition Act 
you have to transfer the title?— Perhaps the people 
might liko it hotter if you acquire only the right of 
occupancy. 

54. Q. In the Punjab when land is taken up for a 
water-course merely the right-of-way is acquired 
through the land, for which compensation ds paid. 
If the water-course is not used for 3 years tho right 
lapses and the' land reverts to tho ownev? — I think 
that arrangement would be quito sufficient in this 
Provinco. 

55. Q. With reforonco to the proposals in paragraph 
13, to give exemption for a series of years from increase 


of revenue, what will happen if W'orks are not kept in Mr. F. G. 
an efficient state of repair? —There should bo a con- Sly. 

dition attaching to tho exemption that if a work fails, 

owing to want of repair or any other reason, exemp- 
tion shall immediately cease. 

50. Q . It seems to mo that in these parts when 
you have a succession of goo 1 years, those moans of 
irrigation arc apt to fall into disuse? -1 don't thins: 
that is tho case. I have never known a case where 
a tank has been allowed to go into disrepair, because 
it is not used for purposes of irrigation in good years; 
if i'6 lias gone out of repair it n owing to its not 
being useful, or it lias failed iq tho object for which 
it w r as made or perhaps tho owner has become im- 
poverished and unable to moot the large expense re- 
quired for keeping it up. As a matter of fact, most 
tanks in these Provinces are used every year for irri- 
gation to the fullest extent possible. Tho fluctua- 
tions show'll in. the statistics nro duo not wholly to 
actual fluctuation in tho areas irrigated, but to our 
method of records in tho matter of percolation. 

67. Q. Wluit is tho limit for which you may expect 
private owners to nnilto tanks; would they work up 
to 61)0 acres? — Probably 600 is an outside limit. 

58. Q. For anything beyond that it would be good 
for Government to make tho tank?— Vos, particularly 
if tlio area extended over more than one village. 

There arc very few places in this Provinco in which it 
would bo possible u> make a new tank that would 
irrigate 500 acres in any single man’s property. ” 

60. Q. The difficulties you refer to m paragraph 
10 I suppose would bo almost entirely met by the logis- 
works that are capable et being constructed by tlio 
lation you have just relorred tor- ior irrigation 
people and are more or ies» confined to the property 
at a single owner; but that# would not meet tno case 
of largo irrigation tanks, which Government must 
step in and make. 

00. Q. In paragraph 30 you say “ 1 know of no legal 
jiower winch tlio Central Province* possesses tor 
imposing a water-rate without- first obtaining tho 
cou sent of the cultivators. Tiioro is nothing go pre- 
vent a water-rate being imposed under the North- 
ern India Canals Ace (VlJl ol 1873), which applies to 
tlio Central Province — Under that Act you can orly 
impose a water-rate lor lands that ure actually nri- 
gaced. 

01. Q. The original idea was to impose ill addition 
to that a compulsory insurance rato to be paid for all 
lands irrigable by the works. The Secretary of State 
refused to sanction a compulsory rato. You can only 
now charge a water-rate on land actually irrigated in 
any year. There is nothing in the Act kiyuig that 
water-rat e can bo charged only w ith tho consent of the 
owner, but there is m> difficulty in NoiVhorn judia. 

A man cannot get water on his field without some 
action of his own. In Bengal no charge can be made 
for water unless you have an application in writing 
beforehand. Since that Act applies to the Central 
Provinces it would be possible for you to introduce) 
a W'acer-rate omitting tho wot-rate that you arc now 
contemplating ? --Yes. 

02. Q. You could impose certain water-rates with- 
out asking for anybody’s eonsont by a notification of 
the Local Administration; not the fixed rate you con- 
template, but could you not compound for a fixed 
rate on a lower scale? — I think that could bo done# 

G6. Q. If they declined to compound you could en- 
force tho higher rate? — Yes. 

G-l. Q. Do you think they would generally prefer 
to compound or stick out? — They w'ould profor to 
compound. 

G5. Q. That would got over tho difficulty ?— -Tho 
difficulty that would occur is that in Government mak- 
ing a number of tanks which aro comparatively small 
irrigation works, they are to charge a rato on the 
•area irrigated each year, the expense of establishment 
would be very high. 

GO. Q. I agree that the other system is better. I 
suppose it would bo quite possible to amend that Act 
so as to empower the levy of a waiter-rate of tho kind 
contemplated by you ?— 1 think so. 

G7. Q. That course was objected to by tho Secre- 
tary of State in Northern India, but that was because 
there was no restriction; in this case you only take 
pow er to imposo a rato on a defined area to which you 
would practically guaranteo protection? — Yes 

G8. Q . I don’t see why you require to outer into 
nil agreemout with cultivators? — Not if wo have legal 
power outside tho agreement. 
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Mr V O Q- J* 1 slv me paragraph you say — “ It would 

m 1 * B<H ' m Dial 1,1 Glilmttisgarli a water-rate of Re. 1 pur 

aero jnny safely bo estimated at the commencement, 

which may be raised to Us. 1-8*0 and then to Its. 2.” 
Would you in that case sot forth that you intended 
to work up to Us. 2 P — Yes. 

70. Q. It seems to mo that the allowance for col- 
lecting the water-rat o oi 2 annas m tiio rupee is ex- 
tremely high Y It is the ordinary rate oi allowance 
given to thu maiguzar m thc'.o Provinces for tne 
collection on bciiaU oi Cm eminent of dues piyablo 
by persons other than lnnuelf in his village. 

71. Q. In Northern India we allow the heads of 
villages 3 per cent, and many people have ihougou 
that too higliP- 1 suppose much depends on the 
amount of tlio assessment. 

Mr. ltujaiutna Muduluu . — In Madras we allow 10 
per cent. 

72. Q. (Mr. Jfiyham .) — F rom your remarks 1 infer 
that you arts not in favour on the Uaiutek project 
being taken in hand P I am m favour of its being 
taken in hand as an experimental measure to see tno 
value iA irrigation in black soil, on condition that the 
money applied to it is not withdrawn lrom more cer 
tam and more favourable schemes in the nee country. 
11 the Government of Judin are prepared to proviue 
funds outside their ordinary grant lor the itainiOA 
scheme, it would be very advisable to take it up; if 
it moans tho postponement of other works m the rne 
country, 1 would not advocate it. 

78. (J. Tlierc would bo no difliculty m providings 
money if the work is likely to pay as well as is antici- 
pated in Mr. Harriott's note ? Du you think that 
estimate too sanguine P — 1 have never seen tho esti- 
mate. 

7*1. Q. Speaking of irrigation works in the Ner- 
h'udda district you would only propose irrigation 
works there as an experimental measure in black soil. 
There miut he places m winch a permanent supply of 
water is (available; it is a question whether a certain 
area might not bo put under irrigation by means of 
steam pumps or lift, thus avoiding the heavy capital 
expenditure. The objection to a pump is that it 
involves heavy annual charges, but that expenditure 
would vary with the demand tor water, if there was 
no demand the pumps could be utilized elsewhere; 
another point is that when water has to bo pumped 
extreme care is taken to secure economical distribu- 
tion. Thus it sites were suit ible pumping installa- 
tions might bo useful Y— I am not nn Engineer, but 
it seems to me that the country docs not lend itself 
to any large canal scheme. Tho only possibility lor 
gravitation works would be to have reservoirs in the 
smaller streams running out of tho Hatpura lulls with 
short canal channels along tho ridges to the Ner- 
budda. J should like to see a steam-pump tried as 
an experimental measure, and it could bo easily 
worked from one of the rivers. 

Mi. Muir-MackcnrAc . — There is one discrepancy be- 
tween your return and Mr. Harriott’s; take the dis- 
trict of tlubbulpore. The rainfall in the driest year 
is put by Mr. Harriott at 13 :35) you show it in ibOO- 
11)00 as 30*1)0 P— I did not attempt to take out the 
driest year— 1 merely gave tho returns for the two 
famine years. My statement does not pretend to 
allow* the driest year of rainfall. 

75. Q. Jn the statistics of tanks and wells J find 
the increase of durable wells is fairly continuous all 
the way through; are tho figures correct or are they 
% United like the tank statistics? No, well is re- 
corded as an irrigation well unless it lias been used 
for irrigation in that year; these statistics show 
clearly that year after yoar more wells are being 
used for irrigation; whether they are old wells or 
Hew wells that have siiux) been constructed for pur- 
poses of irrigation the figures would not show. 

70 Q. Then we may take it that, a-i these statis- 
tics show, there lias been a cjnsidemblo increase in 
tho use of wells throughout the Province ns a whole; 
and that the increase is not confined to certain divi- 
sions. Would you not say from that that some en- 
couragement might be given to the extension of wells 
even m Ohimttisgurh ?— It might be worth while to 
encourage the construction of wells in Chhattisgarh 
for tho irrigation of crops other than rice. 

/ 7. Q. Is tho small amount of w*ell irrigation in 
thooo tract h duo to backwardness and W’ant of enter- 
prise on the part of the population P — 1 doubt if you 
•an put that forward as a general conclusion ; if 
that were so you would soo instances of the more en- 
terprising cultivators taking to well irrigation in ad- 
vance of their fellows, but that is not the case. 


78. Q. Do you think the country is as fully deve- 
loped in Chhattisgarh as m Nerbudda P — N‘o. 

71. Q. Is there not a largo area of cultivable \yasto 
in tho Province Y — No; tho limit of jirofitablo culti- 
vation lias been reached in tho majority of tlio 
districts. 

80. Q. Do you not think that the backwardness of 
tile Province generally is due to the fact that thero 
has been so much land for tho people to get that thero 
has boon no pressure on it P- Vos; I would like to 
qualify the statement made in the fifth paragraph of 
m y note that there has been no obstacle to the ex- 
tension of irrigation arising from sparsity of popula- 
tion. I think in the past it lias been a distinct ob- 
stacle to irrigation. With an increase of population 
tho cultivator must either extend his holding or culti- 
vate more intensively. Until recent years there has 
been sufficient land i or him to extend his cultivation 
without going in for more intensive cultivation. I 
think this still applies to the plateau districts and 
tho wider parts of tho Province, but not now to tho 
more fully populated neo tracts. In tho Wainganga 
ralloy and in Chhattisguh tlio procure of population 
on tho land 1ms been sufficient to induce the people to 
take up all methods of profitable irrigation within 
their means. 

81. Q. How long lias this condition obtained on tlio 
YV uingauga and its Chatti'sgarh P — Within a period 
of, say, 15 years. 

82. Q. Tlio pressure is only just beginning P — Yes, 
and the pressure lias been made more aeuto by the 
long seriovS of bad seasons that have follow’od. A 
man may have a holding of 10 to 20 acres which sup- 
ported him in former times, but it will not do so in 
bad years and he is consequently much more keen on 
irrigation at the present time than ever before. 
There is a distinct feeling among t lie people that it 
is now necessary to go in for more irrigation than 
formerly. 

83. Q. Your view as regards the best protective 
measures in tlioso tracts' is the construction of large 
works by Government with an assured storage sup- 
ply P— Yes. 

84. Q. In the next place, you would encourago the 
digging of smaller tanks P- - Yes. 

8>. Q . Would not all these tanks fatl in a year of 
drought P — Not all; it would bo possible to get a cer- 
tain number of banks that would carry through a 
year of drought, and if they failed tliore are years of 
comparative drought in winch it makes all tho dili'er- 
onco between a famine and a fair crop. 

Would 1800-97 bo an example of such a 
year ? It w*as more than a year of comparative 
drought; even in that year tho existing tanks did 
enormous benefit and saved a great deal of crop that 
w r ould have been lost. 

87. Q. Did they cause less need for relief in Clihat- 
tisgarh than m other divisions p — I cannot say, 1 
was not hero, but it is oil record that they did. 

88. Q. M?. (haddock.— They required very much 
less relief it; Chhattisgarh in 185)0-1)7 as compared 
with 181)9-11)00. In the Wainganga valley there was 
practically no relief required in 185)(i-07 ; it was con- 
fined to tho non-tank portion in Dalagliat and Bluui- 
dara P In Chhattisgarh tank irrigation is insignifi- 
cant, but I heard from the Settlement Officer that 
w herever they had tanks it made all tho difference. 

Mr. Midi -Mackenzie.— Generally all over the Pro- 
vince in 1800-1000 these tanks irrigated a very small 
urea?-— Yes. 

85). Q. Must wo not come to the conclusion that the 
great majority of the tanks would hold no water and 
bo of no use in a year like that P— Yes, but they are 
°l greatest value in a year which just falls ‘short 
of that. 

•A). Q. Would it not bo better io trust to wells from 
a protective point of view P Would they not bold 
water in tho w T orst yearP— Well irrigation m these 
I rovinces for nee cultivation is almost impractic- 
able; tbo present agricultural practice in these Pro- 
vinces shows that well irrigation for rice is not 
carried out at all. 

01. Q The general rule is that their tanks have 
been full P—E veil in years whon tanks base not beou 
run they never resorted to wells. 

tanks have always been full, except in 
18JJ-1J00, when they proved a broken reed; did that 
yoar stimulate them to use wells? — No. 

03. Q. The experience of one year was not suffi- 
oient U) teach them a lesson ? — No ; tho possibility 
of well irrigation for rice is extremely small. 
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94. 0- J»»fc oyer the border, in Hyderabad, there 
is a great deal of rico irrigation from wells? — ft 
would bo necessary to find out the conditions prevnil- 
lng there. The crops may be heavier and rnoro valu- 
able; thoro may be much loss depth of water. 

9o. Q . If you say that tho depth of water is too 
ftreat or that tho wells give out I can understand it, 
but they seem to hold water when tanks do not, and 
so I do not understand tho despondent view you 
tnkeP — I have not examined tho statistics very well, 
but I think you will find that the depth of water 
in Chhattisgarh is pretty considerable. 

9f>. Q. Is there any reliable information m to the 
depth of subsoil water in the different parts of the 
Province P — I don’t think so. 

97. Q. Would it bo worth while to have a syste- 
matic examination made P- -I think it would be very 
useful. 

98. Q. If it were found that wafetr was available 
for large tracts of Chhattisgarh within easy reach 
of the surface, would you take an equally despondent 
view as to well irrigation ?— T am inclined to think 
T would. I think it would he impossible to induce 
the peoplo to lift water for rice. 

99. Q. Tn Chhattisgarh would tho people not he 
inclined to mako wells in tho area ouNido tanks? — 
They have not done so in tho past. 

100. Q . Would you not liko to see wells under the 
oyakat. of tanks, so that when tanks fail they might 
give one or two waterings and thus save flic crops 
at the end of the year ? — I am not sure that a well 
underneath a tank would hold very much water. Tn 
connection with this quostion, I may point out that 
in certain rice districts, more particularly in Ram- 
1ml pur, well irrigation is not- unknown ; it is prac- 
tised for sugarcane cultivation ns far as T remember. 

101. 0. Only for sugarcano and not for rioo?- - 
Yes. They use it for sugarcane cultivation, which 
pays them. But they d/> not use ; t for rice. If it 
wore profitable why don’t they use it? 

102. Q. It mav he possible that it has not occur- 
red to them. In Madras thoro are thousands of 
wolls under tanks for 'this very purpose ? — T do not 
know the conditions under which well irrigation is 
used for rice in Madras. T should imagino that it is 
a very much hotter kind of cultivation than tho rico 
in tho Central Provinces, which, perhaps, mav account 
for its being profitable to raise water from wolls. 

103. Q. Bo you think, judging from tho rates in 
Madras, it is possible that tho outturn hero rnav he 
such as to mako it profitable to use wells ? I doubt 
if it would ho possible. 

101 0. Tm tho rico under tanks transplanted P — To 
the Wainganga valley the whole of it is transplanted. 

105. Q. In Chhattisgarh?— Only about 5 per cent. 
'Mr. Tin jar af)\ a Muclalicir . — Tfc is precisely tho sam * 
system that is followed there and it is in reference 
bo such crops that well irrigation applies. 

Mr. Muir-Maclccnzic . — Suppose you had a few thou- 
sands of rupees placed at your command, would von 
lot he inclined to encourage these experiments ? —I 
will bo quite pleased to do it. If it is practised in 
ithor parts successfully, wo ought to try and see if it 
sannot h© don© here. 

100. Q. Have you had any work in the distribution 
yf takavif — Not for many years. 

107. Q. From vour Statement K, I should gather that 
die amomfb of takari that is oenerallv distributed in 
>his Province is decidedly small. The largest amount 
*ivon for land improvement is in tho vear 1890-97 
vhen it. was lnkhs. Tn some of our Bombay dis- 
tricts even beforo tho famine we gavo out as much as 
L£ lakhs .a year. 

The President. — In on© district? 

21/r. Muir-Mac,hevzie. — Yes, in the Carnatic dis- 
trict. In one district in a division w© gave Rs. 25,000 
% year* Even if there had been no Irrigation Com- 
mission, w© hoped to have inoreasod the amount. 
Don’t you think there is room for large extension P — 
STes. 

108. Q. Bo you think that if you had a larger 
imoimt at your command more could be distributed? 
—Yea. 

109. Q. Has there ever been any shortage of 
iltotmentP Have you ever been unable to obtain tbe 
Full allotment P — Aa I understand tho position of this 
Province, the wliolo of the money available in the 
lhape of loans in recent years has been given — it is 
moro profitably spent — in seed loans to cultivators. 


110. Q. That is in famine years P— Every year Mr. 
during the Vast 4 or 5 yoars. 

111. Q. You can’t speak of the time before thatP — 

I cannot. 

112. Q. Can you tell me whether the practice of 
embanking when! fields has been extending or con- 
tracting in recent years?— I believe Mr. Harriott says 
that there is a tendency to extend it in Saugor. That 
is tho only part that I know whore it has been ex- 
tended. 

113. Q. You don’t think that if money were liberal- 
ly placed at your disposal, it would be considerably ex- 
tended ? — Tt is very doubtful whether it could bo 
considerably extended. One is not sure of the con- 
ditions suitable for embankment. 

114. Q. Tf you had larger sums placed at your dis- 
posal for talari, how would you spend it; would you 
spend it almost nil on i auks ?—I would spend it, firstly, 
on tanks and, xeeondlv, on bunding wheat fields in 
tracts where it is at present successfully carried 
out. 

115. Q. On wells? — Yes, particularly in Nimar. 

110. Q. Are there any other districts, in which it 
can he done successfully P— -Wells might he possihlo 
and advances for wolls might he given in somo of the 
plateau districts, more particularly in Betul, which 
has a certain amount of woll irrigation. 

117. Q. You say that if exemption of improvements 
from taxation were allowed, of improvements only, 
people would not generally understand its effects. 

Mr. Chitlin vis said yesterday that people were begin- 
ning to compare tho assessments of different holdings 
and they were beginning to understand a good deal 
about it. Bo von think there is any truth in that? — 

It may he possibly true so far ns the more intelligent 
iml larger landowners aro concerned. 

118. Q. A malgnzar would at any rote understand 
it? — Rome might. 

119 Q. Not the generality ?--- The generality would 
not. Not one in a thousand would understand it. 

120. Q. How much of your advances is given for 
land improvement ? — A very small percentage. 

121. Q. Bo you think that any misapprehension of 
the system stands in tho wav of your giving ndvances. 

You don’t think that there is any special difficulty in 
making advances to tenants?- No. 

122. Q. The amount that is given to different classes 
of holders is limited by rules For instance, to an 
ordinary tenant you do not give more than throe times 
tho rent ? T do not think that is quite a correct, state- 
ment. The ruin provides that tlv' amount, of loan 
must he covered by the value of the interest in the 
land possessed cither by the p* cson npplvim* for tho 
loan or by persons who have given security for him. 

123. Q. Then it would he possible to give him more 
than a certain multiple? — The question of multiple 
occurs only in a rase where tho person applying for 
tho loan has liimself no interest in the land to offor it 
ns security, hut offers as collateral security the lands 
of other tenants. 

Mr. Craddock . — Tho rule is: “When tlio person 
making tho applications for the loans has no interest 
in land to offer as security, a loan mav be made on tho 
joint personal securitv of not le^s than throe occu- 
pancy tenants. Provided that the total amount of 
any loan mode under this rulo shall not, without the 
sanction of the Commissioner, exceed three times tho 
total annual rental paid by such tenants on their 
land held in occupancy right. For loans made under 
this rule a bond in Form E shall he taken from the 
persons giving seourity.” 

Mr. Mill r-Mackcn -i?. - One of the reasons for the 
delay in the disposal of applications iB tho necessity 
for inquiring as to security? — Yes. 

124. Q. That is tho principal reason you think? — 
There are two reasons of equal importance*? first, tho 
inquiry into tho security: second, the^ inquiry into tho 
necessity for, and the value of, the improvement. 

125. Q. Bo you think it is necessary to inquire into 
the value of the improvement, if you know that tho 
man is going to spond the money for tho purpose for 
which it is given? — Not as largely as it is done at 
present. As far as T know, the present custom is : 
papers are sent to subordinate revenue officials who 
have to go to the tepofc and personally inquire whether 
the improvement is an advisable one and whether the 
man is likely to spend the money for the purpose for 
which it h given and whether tho feouritv that ho 
givos is sufficient. As far as I know, practically there 
is a local inquiry in the village 
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. 126. Q. Under your plan for exemption of improve- 

ments, which you stated in answer to the President 
and in winch you ttfiid that you would have more liber- 
al terms given for largo works, you draw the lino at 
works costing Rs. 6t0. Jf that bo carried out, I am 
afraid wells would practically escape exemption?--- 
They would escape exemption under the more liberal 
rules recommended by me for largo works, but would 
bo exempted as small works under the existing rules. 

127. Q. Don’t you think that it is worth while to 
protect wells by exemptions?- The present terms are 
not illiberal, and I do not know that they aro not 
sufficient. 

128. Q. What you are anxious to do is to get small 
people to dig wells as protection against famine? — 
The question does not enter into tin* case of a man dig- 
ging a well as milch as the case in which a man digs 
a tank, because the m ui that makes a well makes it 
purely for the benefit of his own land from which he 
expects direct profit from ncreased cultivation under 
that well ; but a man who makes a tank makes it, 
generally speaking, not only for tho purposes of irri- 
gating bis own land, but also for irrigating the land 
of bis tenants or of other people. Ho does i ot get 
such a largo return from bis tank work as that which 
tho other man would got from his well. 

129. Q. Does he not dig the tank in expectation of 
increased rents v -He docs get increased rents, but 
that is a very small share of the increased produce 
that results from irrigation. 

ld(). Q, Is there any chance of making a hank if 
there is no chance of getting a fair return? 1 think 
that a majority of the tanks in tho Central Province* 
have been made quite as much from motives of elmrit 
and pressure of public opinion us for material profit. 

131. Q . That is the ground on which you would 
li'opo for considerable extension in future — charity? 
- \ow-o-days the benefits of irrigation from tanks are 
very much hotter appreciated than they were formerly. 
Tho motive of charity is ono of tho reasons why I 
thought that there would ho a charm in turning all 
of them into muafulurs , as it would appeal to the 
religious element rather than the element of gain. 

132. Q. Another reason that you gave for not ex- 
tending this exemption to a smaller class of improve- 
ments, was that a greit- deal of trouble* would en- 
tailed in tho matter of making settlements. I do not 
quite understand what trouble would arise? — In a 
particular district that comes undor settlement, tho 
Settlement Officer has to fix the lental value of the 
land. If there is an exemption for a period of years 
the rental value has to the altered at the end of that 
period, so that tho Deputy Commissioner would con- 
tinually have to deal with casos in which the exornnt ion 
period has expired and in which it is necessary to 
give notice to people and inform them that tho rent 
has gone up. 

133. Q . Thoro is that same sort of trouble in any- 
thing that you give exemption for at the end of the 
next, settlement? —No. That works automatically at 
each settlement. When a now settlement is made tho 
Settlement Officer settles it straight away. Suppose 
there is a small holding ’die rental value* of which is 
Its. 10, hut on account of improvement »t is fixed 
at Rs. 8 for a period of 5 years after tho fixation. At 
the end of those 5 yours, the Deputy Commissioner 
will have to get tho register of these exemptions end 
servo notice to the party concerned that his rent has 
now' been increased from Rs. 8 to 10. If those cases 
become numerous, they cause a great d*\al of trouble. 
Directly you go in for fixcl periods of years, which 
keep continually varying, you wll have ca^os conti- 
nually cropping up, from year to year, of exemptions 
running out and full assessments being due. 

13*1. Q . How tho tiling is worked in the Punjab is 
that they do not give exemption a.* you piopose, but 
they exempt them from enhancement for a fixed period 
which might terminate at the next settlement. Do 
you think such a thing is workable? Do you think 
that mere Double should prevent you from giving 
them exemption, if the grant of such exemption would 
induce them to mako improvements? — I do not think 
that mere trouble would bo a sufficient reason. That 
is only a subsidiary reason ; my main reason is that 
the present rules arc quito liberal enough for small 
works and tho period of exemption granted under the 
present rules is quite a sufficient recognition, and is 
not an insufficient motive for one to undertake them. 
But in a case where a man has to make large works 
and incur a deal of expenditure, not for his own im- 
mediate benefit, I think ho is deterred by tho question 
pf assessment. 


135. Q. I see that in these late years, the number 
of kachchu or non -durable wells has contributed a good 
deal to irrigation. Where these wells made in fairly 
largo numbers in consequence of f amino with tho 
hopes of having a catch crop or fodder crop? — I can- 
not say. i was not hero during the famine. As fur 
as I know thoro w>as no particular tr ict in the Pro- 
vince in which there was any extraordinary exten- 
sion of well irrigation during the famine. My own 
personal experience after tlio famine goes to show that 
small numbers of wells were made throughout all the 
districts rathor than there being a special impetus 
given to their construction in any particular tract. 

130. Q. It has been brought out, I think, that in 
practice tho period of repayment for takavi seldom 
exceeds 15 years. Do you clnnk that state of things 
ought to bo altered and tho period of repayment 
should generally he made as nearly equal as possible 
to the full period of 35 years?- in particular cases 
I think the discretion given by tlio rules might be 
more liberally worked, but 1 do not think that there 
will bo any large advantage arising from a general 
lengthening of the time. 

137. Q. Don’t you think that people would fie more 
ready to take loans if they are permitted to repay 
them in a longer period?- No, except for large loans 
for largo works. The general wish of the cultivator 
is to try and repay the loan in as abort a period as ho 
can. 

138. Q. Mr. Chitnovis and a malguzax, whom w’o 
hoard, favoured long periods ? — I have not hoard much 
complaint from tenants about the period. 

139. Q. With reference to the obstacles to extension 
of irrigation mentioned in paragraph 16, you don’t 
mention the obstacle that is met with elstnvhere; that 
is, people lower down an irrigation system objecting 
to the allocation of water to Iho people above them 
without even the ground that their cw T n supply is climi~ 
nished, but simply on the dog m tho-manger system 
and on the ground < hat the only people that have a 
right to tlio water are themselves, and no outsider 
lias any right to receive it. Is there any such obstruc- 
tion occurring? It does. 1 have heard of it, but not, 
in numerous cases. In Chhattisgarh, more partieulmiy 
whero the Mar’* system has been introduced tlioy 
object to let the channels bo made across tho villages. 

140. Q. Would you kindly describe tho “tar” sava- 
teiu ?- As far as I have semi it, it consists generally 
of a bund across the head of a nala, which witches 
tho water at a fairly high le^el whence it is taken by 
a plain earthen channel along a ridge as high as pos- 
sible and as far as tho water will run and the fields 
are irrigated on both sides. 

J41. Q. Aro tlioso bunds thrown up fredi every year 
or aro they permanent ,f) — They aro thrown up 'every 
year. 

142. Q. You don’t think that it would be necessary 
for Government to acquire rights over w r atcr in tho 
same way as they acquire rights over land, so that 
they may control the distribution of water P- — I think 
not. As far .as I know in tins Province, tho Govern- 
ment has already got a right over wmter in navigable 
streams and rivers. There is Homo section in tho 
Land Revenue Act about it. As for the control of 
w ator-supply in tanks an 1 iu dramago areas my belief 
is that any interference by legislation would do much 
more harm than good by helping to break up and 
throw into confusion the systotn which is at present) 
very well managed by village custom. 

143. Q. All the villago customs are recorded in 
Wajib-ul-arz ? — Yes. 

144. Q. Jn what way can you enforce a custom ?-=~ 
Under the Land Revenue Act, under which a custom 
can be notified by the Deputy Commissioner, and if 
a person breaks that custom he is liablo to be punished 
with a lino. 

145. Q. The existence of that provision is suffieiont 
to see tho custom enforced ? - -Yes. 

116. Q. I gather that there are plenty of sites 
available for new tanks? — Yes. 

117. Q . For private tanks? — Yes. 

148. Q. Do you think that it would do good if any 
sort; of survey is made or if the people receive seme 
assistance from the Public Works Department as to 
where they should construct their tanks? — Yes, for 
large works the Public Works Department may give 
very valuable assistance. But in the case of small 
village tanks T do not know if *h3 assistance of tho 
Public Works Department would be of great bene'it. 
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i 9’ ^ a ^an w going to spend ns much as Rs. 
1,000, do you think it is worth while to giro him that 
assistance? — If he got expert advico from an irriga- 
tion Engineer, I think it would probably bo useful. 

150. Q . But what about such expert advico as could 
b© given by subordinates? — 1 do ndc know tl at it 
would bo of great advantage. There are export tank- 
diggers among the people themselves who are extra- 
ordinarily good at laying out levels of channels and 
bunds. Any malguzar who wishes to build a big tank 
collects a body of these experts round the spot where 
lie proposes to build his tank, has a talk with them 
over it, and decides what the levels ought to 1 e and 
what the height of the bun<Js should he. 

151. Q . You say in paragraph 20 on page 7 that 
tanks are often kept in a bad state of repair, parti- 
cularly where tho owner has himself little or nci land 
below the tank and so on. L should infer from ths.t 
that the existing law is hardly sufficient to enable you 
to compel an owner to put the tank in good repair. 
Don’t you think that further powers .are required? I 
don’t think so. If the present powers are us-' 1 freely, 
I think they would be quite sufficient. Tn any parti- 
cular case where you may havo to deal v ith a recal- 
citrant ownor who refuses to repair tho tank, tho ad- 
vantage you would gain by further legislation would 
bo very small as compared with the danger of inter- 
fering with existing village customs. 

152. Q. You think that the complaints often re- 
ceived by Revenue Offieors are from rayats that tho 
mnlguzars won’t allow his tank to be cut. You send 
an officer to inspect the place and submit a report 
and a malguzar may be ordered to cut tho tank and 
allow so much quantity of water. If lie does not 
obey your order can you enforce tho custom tinder 
the Wajib-ul-arz? 

21/r. Craddock. — But he "an bring a civil suit to sst 
it aside. 

Mr. Afuir-Afncfr curie.— Considering how Valuable 
those tanka are as a measure of proC3*icion against 
famine in tracts exposed to it, do you think that if 
a general notification was made that tho Government 
would never take any we’fc rates on account of improve- 
ments effected by the construction of tanks peoplo 
would understand it and that it would give a consider- 
able stimulus to their construction? — I thik it might. 

153. Q. The tiling was somewhat pressed elsewhere 
that if a man made a tank and fork water from a 
stream 1 lie Government should not charge any royally 
on that water and that fact should bo nindo widely 
known. Would you not be prepared to go so fur as 
that to encourage peoplo to protect themselves?- I 
think it is an unnece-sary sacrifice of revenue. 

154. Q. Would tho sacrifice ho much? What per- 
centage of revonuo wpuld that come to? — It might at 
present be estimated roughly at Re. 1 per acre. 

155. 0. Suppose you had 500,000 acres, don’t you 
think it is giving up 5 lakhs? — It is 5 lakhs a 
year. 

156. Q. Yes? — I do not think it would ho a suffi- 
ciently strong stimulus to justify the sacrifice of so 
much rovenuo. 

157. Q. If that is proclaimed everywhere don’t you 
think it would rather strike them as being really some- 
thing good?- -I do not thirk it would be spell a 
strong stimulus ns a personal distinction or as an 
abatement of a fraction of their assessment. In Bom- 
bay you exempt the improvement perpetually. 

158. Q . We exempt them perpetually, but that is a 
different thing. Like other Provinces w r o are not 
altogether consistent. If a man lakes water from a 
stream tho theory is that the stream belongs to Gov- 
ernment nnd the water 'taken therefrom must be charg- 
ed for. It has been suggested by many peoplo that 
wo should not do that in areas exposed to famine in 
order to oncourago people to utilise water as much rs 
they could, and that wo must tell them that we would 
not charge anything for the water so ’taken?- -I am 
under the impression that although you except im- 
provements yoii cTo take a wot-rate or an irrigability 
rate. 

159. Q. Wo take subsoil water assessment in one 
part of a particular district. But that is stopped? — I 
was under tbo impression that you took subsoil water 
advantage rate all over tbo presidency. 

Mr. Rajqratna Mudaliar . — Tn ttm Madras Presi- 
dency there as no charge. The land is classed as dry 
and oven in tho revision of sottl ament its classifica- 
tion is not altered. 

Yd. IV. 


Mr. Muir-Mackenzie In what way will you manage 
to estimate the areas that are irrigated by porcola- 
tion. Is it not rather a difficult business P— I can give 
you statistics which will show you the area that is 
irrigated by percolation at the time of tbo settlement 
because it is then recorded what area is irrigated and 
what is irrigable. 

160. Q. It is, as a matter of fact, land ascertained by 
inspection to bo irrigated P— Yes, and it is the bo&t 
irrigated land of the let. 

There was one statement by Mr. Harriott wljich f 
do not think was quito understood. When lie was 
examined, I understood him to say that cultivator* 
only paid water-rato to the owners of private tanks 
in years when they took water. That I think i> hog 
correct. As far as T havo ascertained from cultiva- 
tors they pay water-rate every year whether they 
'coke iv a ter or not, oxcopt in years when water is not 
available. 

Mr. Hajaralna Mudaliar. — Government spent largo 
sums of money in this Province in the last famine in 
repairing many private tanks?— Yes. 

161. Q. Can you say what amount was spent am 1 
how many tanks were thus repaired? — I am afraid I 
cannot toll you. Tho Commissioner of Chhattisgorh 
has collected that information for you. ITe has got 
special statistics to show what areow are actually irri- 
gated by works cons'trm ted by Government. 

162. Q, Is thero any intention of recovering the 

whole or a portion nf that money from malguzars? - I 
believe not In the last famine the whole of tho *'x- 
pcndituro was incurred \y Government. It was not 
advanced as a loan by Government, but spent by Gov- 
ernment on relief works of which tho malguzar was 
the manager. . 

163. Q. You stated in reply, to Mr. Higlinm that 
legislation would ho necessary 'co enable you. to 
charge a w ater rate on lands commanded hy new irri- 
gation works whether water was taken or not? — Yes. 

164. Q. Don’t you think that Ihe difficuliy could bo 
got over by classifying the land ns wet in your settle- 
ment and assessing water advantage rate 0 - One 
objection from the Government’s point of view is that 
tho revenue would never be realised except upon a 
revision of settlement and therefore if the Govern- 
ment made irrigation works during tho currency of a 
settlement it would get no return until that settle, 
ment has expired. 

165. Q. Could not that difficulty be got over if at 
the original settlement you declare in the notifica- 
tion that tbo classification of tbo land would b* uPer' 
od during the currency of the settlement f the Govern- 
ment spent- money on constructing irrigation works? 

- lha'fc might, perhaps ho possible. But T am not guito 
sure whether it will he legal under the present law. 

T’c will be a very cumbrous way of doing it. 

166. Q. Ts it* not an easy way of getting over tbo 
difficulty about legislation ?— Tt is open to tho strong- 
est objection in that half the increase goes to tho 
landlord who has not spent anything. 

Mr. Ttajarahia Mudaliar — Tn the Pcriynr tracts tho 
Government, reserved such a newer and if the same 
course be followed in this Province wo might avoid 
the necessity for legislation. 

Mr. TTifjham. — They do not reserve it in this Pro- 
vince*. 

Mr. Mu ir-Macl;< nr/V.- They might reserve it in tliQ 
next settlement. 

Mr. Ttajarahia Mudaliar. — During the currency of 
the settlement? 

Mr. Muir-Mackenzie . — You cannot issue a notifica- 
tion during tho currency of a settle ment. We follow 
tho samo practice in Fombay. At the time of settle- 
ment wo notify that the assessment is not liable to 
enhancement during tho period nf settlement, exoept 
if the Government were to introduce improvements. 
You cannot do that nmler Iho existing law in thig 
Province?— T dn not think sc, and in any ca<o the 
malguzar would, under such a system, get half the 
increased rental, whereas Government ought to get 
the whole. 

Mr. Hajaraina Mudaliar. — You object to the perma- 
nent exemption* from enhancement of assessment on 
account of private improvements P— Yes. 

2 o 
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Mr. F. 0. 1G7. O' Seeing that tho Government does not spend 

Sly. any money on such improvements, on what ground do 
— > " ■ you object to such exemption ?- My ground ik that all 

improvement a of that nature are based upon tho ad- 
vantages of the soil and therefore the Government is 
entitled to a share m tho profits of those advantages. 
If a Land is irrigable from a well, the owner is not 
entitled to tho whole exemption simply because ho ha a 
built a well. Tho Government is entitled to somo 
share of the profits liecaus© it was found possible to 
build a woll on that land. 

108. Q. (Mr. Muir-Mackcnzie ..)— You mean that 
land with water within easy reach is more valuable 
than land with water at a greater depth? — Yes. 

109. Q. (Mr. Hajarntna Mushdiar .)-- But tho Gov- 
ernment would not reap any advantage unless the ra- 
yat built the woll. He pays his own money and reaps 
advantages with tlio aid of irrigation which the Go- 
vernment has not provider!?- The Government pro- 
vides him with the land and provides him with water 
at a particular depth. 

170. Q. Does the Government spend any money in 
providi n g water ? — No. 

171. Q. That is the reason for permanently exempt- 
ing from enhancement all .assessment on improve- 
ments. In 1851 this exomptum was granted. Since 
then there has been an enormous increase in the mini" 
her of wells m the Madras Presidency. Tho pooplo 
understand and appreciate it because the land is 
classed as dry. There is a misapprehension in Horn hay 
but not in Madras. You refer in paragraph 13 to the 
system of remission of one-eighth jama, llow would 
it remove tho misapprehension ? On the total hold- 
ing thero would still bo an enhancement P- -The mis- 
apprehension would he removed like this. In tho 
first place, you would ronut ono-eighth of his rovenuo 
straight away. You givo him a reduction to start 
with. Supposing a malguzar has a village which pays 
a revenue of l?s. 100, you remit one-eight of that at 
once, and you say to him--* Your jama will not bo en- 
hanced for” a period varying with tho amount of money 
spout.” If he spent Rs. 500 the period might be 10 
years, and if he spent Its. 1,000 it might be 20 veers. 
Ho will have an exemption of ono-eiglith of the full 
assessment for all time. 

172. Q. You would not give it to him on the wholo 
village ? No, only the area improved. 

173. Q Hut the assessment of the village ns .a 
whole may he enhanced ? Yes. Ihit the area im- 
proved is made into a separate mahal , tho revenue of 
which is not enhanced. 

Mr. Mwt -Mackenzie - — It is very much on a par 
with whnfc is highly valued in Madras— so met lung 
like an inam. 

Mr. Kujaxifna Mudaliar .- Under your system of 
assessing the entire village may not the malguzar bo 
led to think that the enhancement on the village is so 
great as to swallow up the ono-eighth remission ? — 
My proposal would work as follows ff a man has 
got a village and makes a tank, ho much of the land 
as is irrigated by that tank is marked off You give 
him a separate 7 ><iffu for that part, and givo him a 
separate sanad saying that he holds at sovon-csighths 
of tho existing jama for many years and on the expiry 
of that period, permanently at seven-eighths of the 
jama assessable. Ho thereupon becomes a tukum - 
dar. 

Mr. ('tad dock. -If you explain to every man tho 
rate on each of the different soils, lie would not prob- 
ably understand it. But if you just mark out. a por- 
tion and calculate a separate assessment on it ho will 
understand it. 

Mr. Ha jaraina Mudaliar . — He wjll get ono-eighth 
remission. 

The Vrcuidt nf.— That might bo doubled or trohlcd 
in value in course of time. 

Mr. Hajarntna Mudaliar . — At the next revision 
what will you do P— He will hold at seven-eighths of 
the jama existing at tho time wdion tho improvement 
was mado for his fixed period of years, irrespective 
of tho fact whether a revision intervenes in that 
fixed period or not. Suppose tho area is assessed at 
Rs. 100 before the improvement is made. On making 
the improvement, the holder will be allowed to hold 
at Rs. 87 -8 0 for his fixed period of years, say 25 
years. During this fixed period, a revision settle- 
ment may be made in tho district, say after 15 years, 
in which tho jama assessable may be raised from 
Rs. 100 to 160. For tho remaining 10 years of his 
fixed period, he would still hold at Its 87-8-0 and at 
the end of that period he would hold at 9 even-cighths 
of Rs. 160. 


174. Q. But the enhancement at a subsequent revi- 
sion on this particular plot might be so high ns to 
swallow^ up the remission Y Tho remission can never 
he swallowed up, because, but for the remission, the 
enhancement would he still higher. 

175. p. That is a doubtful point. The whole diffi- 
culty will disappear if, as Mr. Muir-Mackonzie stated, 
you grant permanent exemption tor improvements. 

Mr. Craddock. At any rate you must insure to 
Government somo portion of the increase. 

Mr. Hajarntna MiuTnliar. — Tho increase duo to 
high prices will ho secured to Government. 

Mr. ('taddock. — You should got something out of 
the water advantage as well. 

Mr. Hajarntna Muthdlar. — Is it w'ort.h wdiilo claim- 
ing it, considering the advantages that you other- 
wise derive ? 

Mr. (' raddock . — It may ho sovoral lakhs of rupocs. 

Mr. Hajarntna Mudaliar . — Considering the number 
of wells mul (Tanks that you have, can you not afford 
to forego the amount ? You will have a groat deal of 
opportunity of hearing what tho native witnesses 
say, and 1 am inclined to think they will consider my 
scheme a groater stimulus to improvements than per- 
manent exemption ot the improvement. 

176. P- Mr. Chitnavis said that he advocated per- 
manent exemption ? — You ask ordinary men winch 
they would have permanent exemption of improve- 
ments or tukum grants. You woll find that the 
majority will plump for tlio tukum grant. 

177. p. There is something very tempting in the 
offer of making them muafidats. But when they find 
that at tho end of tho next settlement the enhance- 
ment has been very great, they will turn round end 
say “ all this was a blind.” 

Mr. ('taddock.— They do not look so far os that. 
They leave all to chance. 

Mr. Hajarntna Mudaliar. In page 7 of your Ap- 
pendix the number of tanks shown against I8J1-95 in 
Scorn is 2,411, whereas the number in th » preceding 
and Sneeds'! mg years is only 600 and odd?— T have 
verified the figure and it is correct Tho difference is 
probably duo to the fact that in 1894-95 every petty 
pond was returned as a tank. 

178. p. On page 11 tho area irrigated uner wells 
in Balnghat Khalsa in 1892-93 is shown 13,085; hut 
for the preceding and succeeding years the figure^ res- 
pectively are 3,211 and 2,228. The number of wells 
does noo show a large variation? — I lmvo verified the 
figure, which agrees with tho returns, but I cannot 
explain tho difference. 

179. p. In tho samo way in the Bhandara Khalsa, 
the area under wells in the year 1899-1900 wms 1 977, 
whereas in the next year it rose to 2,300, although th* 
number of temporary wells show's a decrease from 
1,331 to 403? In the year 1899-1900 there was fa- 
mine, when all the w^ells ran dry and tho amount of 
the area irrigated wins extremely small owing to the 
limit ed supply of water; but the year 1901 was fairly 
good and tho wells commanded a good area. 

180. p. In the year proceeding 1899-1900 temporary 
wells were over 1,000, whereas it fell to 1(53 in 1900- 
01. Is there any mistake? — On verifying tho figures 
I find that, through error, the number of wells was 
returned as 436 instoad of 1,163. The latter figuro 
is correct. 

181. P. On page 13 in regard to Bilaspur Khalsa 
against 1896-97 there is an enormous jump under 
” other sources,” tho area irrigated being 30,871 as 
against 1,576 in tho preceding year? — I havo verified 
the figure, which is correct according to tho returns. 
In that year of short rainfall the cultivators resort- 
ed very freely to streams for obtaining irrigation 
water. 

182. p. On page 7 of your note in paragraph 19 
you use tho term “ net cropped area v . What does that 
term mean? Is it exclusive of tho second crop? — -Tlio 
net cropped area is the actual area under crop, irre- 
spective of tho fact whether it was cropped once or 
tw'ice. 

183. p. In giving exemption which you propose to 
do by muafi would you take a money limit or an acre- 
age limit? — I would tako both limits. 

184. p. Would it bo possible to estimate th© outlay P 
Would it not bo safer to take tho acreage limit, tho 
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probable area that might bo irrigated, instead of tho 
outlay rV-lnder our present system wo take both tho 
limit* without any difficulty. 

185. Q. How would it bo possible to fix tho outlay? 
— Wo do it by local inquiry at tho timo of tho settle- 
ment. 

186. Q . A proprietor may say that he spent 
Ila. 10,000 while ue actually spent only Hr. 2,00u? — 
Tho bund is there and the tank is thoro. Anybody 
can measure up the earth-work and seo what the 
amouut of the earth-work is. 

187. Q. Is it not sufficient to take the capaoity of a 
work and tho area irrigated and then grant tho 
exemptions?-’ I think not. In that case if a man has 
got an extremely favourable work in which lus outlay 
per irrigated acre is very small indeed, he would not 
come under the exemption rulo, although ho may bo 
well entitled to it. If you limit large works to the 
sum spent per acre, which is, I understand, what you 
suggest, it may bo that a man has »a favourable site 
in which lie could make a tank at a cost of Ks. frtlO, 
and irrigate a large area; ho would not coiuo within 
tho limit of exemption. But if he had a moro diffi- 
cult work which had cost him Its. 1,000 you would 
thou lot Inin in. 

188. Q. I did not mean tha*. I put it to you, if a 
man spent a sum of money and irrigated 20 acres in a 
more favourable place, and another man who spent 
twice the sum was only able to irrigate half that area 
in some ot.hcr locality, tlio second man would bo in .a 
less favourable position than the last man?— What I 
propose to do is to draw a distinction between larger 
works and smaller works. I cannot draw that distinc- 
tion on tho cent per acre. If 1 do that, L may exclude 
a man who may have spent a large sum upou a w r ork 
which irrigate* a small area. 

189. Q. How would you distinguish them? — You 
liavo the capital outlay oi the tank, say, Us. 1,000. 
Exemption will not extend over an area upon which 


loss than, say, Its. 10 per acre has been spent. If he 
spends Rs. 1,000 to irrigate 100 acres of land, he will 
get it all free under the exemption rules. But if he 
irrigates 150 acres of land, he will only get exemption 
for 100 acres. 


Mr. F. 0. 
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190. Q. Suppose he irrigates 60 aorea?— He will get 
exemption for those 60 acres only. That is, he will 
get exemption for the actual area benefited by the 
tnnk, provided it does not exceed the maximum limit. 

101. Q . Your money limit must be very arbitrary F 
- It is an arbitrary limit. You cannot have any tiling 
but an arbitrary hm.it. 1 suggest lls. 12 an aore. 

192. Q. What is tho objection to granting exemp- 
tion to the wliolo area irrigated? — Because it may bo 
unreasonable. By throwing a bund at a cost, of Hs. 20 
across tho stream a man might be ablo to irrigate 100 
acres. For making that small bund it is not neces- 
sary that the Government should give up its revenue 
on those 100 acres of land. It is unreason able to 
expect Government to do it. 

103. Q. Suppose you were given a largo sum of 
money to distribute in tho way of loans for the Con- 
struction of wells, would you spend it on the con- 
struction of wells in wot lands rather than on dry 
lands? Suppose you hud a lakh of rupees to udvauco 
for tho construction of wells, would you prefer to 
.advance tho money to persons who wish to sink wells 
in Wot lauds under tanks, or to poisons who wish to 
sink wells on dry land? — I would prefer to sink wells 
on dry lands. 

194. Q. On wlmt ground? — Because the wet Land 
at the present time is at least partially protected. 

195. Q. Where it is not fully protected, would iit 
not be better to upend the money on the construction 
oi wells in such areas so that they may be fully pto- 
tootod by enabling tho cultivator to give one or moro 
waterings and thus protect, the crops which might 
otherwise be lost? — I Hunk 1 would prefer to spend 
it on tho worst protected dry crop lands. 
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In tho following note I have set down the conclusions 
which 1 have formed on the subject of irrigation in 
tho Central Provinces, as tho result both of previous 
experience of tho province and of my tour with the 
Irrigation Commission. 

2. Tho subject-matter of 
Heads under which considered, tho note is considered under 
four hoadsli — 

I. — Tho agricultural circumstances of tho pro- 
vince, showing the extent to which irri- 
gation is already practised.* 

II. — Tho measure** which should be taken by the 
State itself to extend irrigation. 

HI.— Tho means and extent to which private 
effort should bo stimulated and assisted 
in providing or improving irrigtion. 

IV.— The immediate practical steps to bo taken 
to bring about the objects desired. 

l.—Thc agricultural circumstances of the province , 
showing the extent to which irrigation is already 
practised. 

3. An account of tho agriculturo of tho province aa 
it was in normal times, and 
Reference invited to report', on of the effects Upon it of the 
the famine*. series of bad yoaxa. which 

culminated in 1890-97, is 

f iven in the Report on the Famine of 1896-97, Chapter 
(paragraphs 12 to 20), and this account was subse- 
quently brought up to date in the first chapter of the 
Report «n the Famine of 1899-1900 (paragraphs 16 to 
31). A reference to these paragraphs will save an 
overburdening of this note with a number of details 
and figures. 

4. Soil, rainfall and subsoil aro tho main factors 
in determining the different 
Natarai features affecting tgri* agricultural practices in 
cultural practice. various parts of the province. 

In respect to tho two first, 


wo aro in possession of fairly complete information; 
but as regards tho last, which is also possibly the 
most important, our knowledge is extremely meagre 
and unapplied. 

For instance, subject to correction by anybody with 
scientific knowledge, 1 would 
PUlfriuccH iu bh.ck soil. account for a very marked 
agricultural difference be 
tween our deep block soils in different parts of the 
province by peculiarities of the subsoil or underlying 
rock. In the areas to the west of tho province, com- 
prising Nimar, the Sausar Tahsil of Uhliindwara, the 
portions of Nagpur and Wardha which lio U) tho west 
of tho Bench and Wunna rivers, respectively, and a 
strip of country along the Wardha river in Chanda, 
it will generally bo found that the underlying rock 
is trap, that the stony uplands consist of trap rock 
as yet imperfectly dist integrated, that the poorest pla- 
teau und slopes will produce with good rainfall fair 
crops of juar and cotton, and that tho light millets 
kodon and hutki arc hardly at all grown; while in 
the valleys and deop soil fields those same crops, cotton 
and Juar, flourish alike in dry and wot years, wheat 
being, as a rulo, less successrul, and sometimes only 
yielding a crop with irrigation. 

Theso aro also the tracts in which the rainfall is 
lightest;. Even m dry years 
Black anil in the trap areas, losses on tho uplands are 
Cotton soil. generally made up by tho 

crops grown in the lowlands. 
In 1890-97 these tracts escaped famine. In 189M900 
they pulled through better than most places, except 
wiion the July rainfall totally failed and the young 
seedlings withered away. In 1868-69 also they escaped 
almost unscathed. They are tho most prosperous 
tracts in normal times, and aro making the best re- 
covery from tho recent failures. 

5. There are also enormous areas of black soil to 
the east of tho boundary line 
BUck •oil which Is too heavy which I have roughly indi- 
(or cotton. cated. But it carries wheat 

without irrigation, and juar 
2 o 2 
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unci cotton fail upon it in wot years, and do not thrive 
upon it except in dry years. Those crops ure generally 
piodueod with success only in particularly well-drained 
laud, generally on sloping liolds near nvor banks. In 
tlio'jo arena elevation oi surlace generally brings to 
the top light gravelly or sandy soil, winch can only 
pi educe small millets and grasses or light autumn oil- 
needs. In all these districts, subject to particular 
exceptions, the underlying rock is granite, sandstone 
or laterite, and it is unusual to lind black soil in hill 
situations. 


6. 1 boliovo that a good deal ot geological contro- 

versy has centred round the 
on 0 iu of black hull. origin of the black soil, fc-oraj 
assort that it owes its colour to decayed vegetable 
matters; others that it is merely disintegrated trap, 
it seems possible that both theories are correct, and 
that wherever it is made up largely of disintegrated 
traps, the soil will be found in upland situations, and 
generally less retentive of iuoisturo ill lowlands ; 
while, where it consists merely of surface alluvium, it 
ow on its colour to decayed organic matter, and is only 
to be found in level or lowlying places. 

You will sometimes lind a heavy wheat-growing black 
soil in a village which lies low' in a trap area, but the 
deep soil village which will grow' cotton but not wheat 
in level fields is a rarity in the non-trap areas. 

7. Whenever tlio underlying rock of sandstone or 

laterite comes to the sur- 
liiec tracts face in level plains the land 

is best for rice cultivation, and the bulk oi our Wain- 
giinga and Malianadi rice tracts tail within this cate- 
gory. In Satnbalpur, in fact, black soil is ulmusb 
totally absent. 


8. The agricultural practice in the matter of selec- 

tion oi cropping is, however, 
lnfWuce Of cuvironuu ut on uroat Jy influenced by onvuon- 

r “ wu merit. Where there is a 

lav’go preponderance of light soil suited to rice, rice 
will also be grown on the adjacent black soil; where 
cotton and juar are the prevailing crops, they will bo 
giown on holds which might better produce wheat; 
where the heavy soil suited to wheat is mast, preva- 
lent, wheat will also be grown on the light soils which 
should ho cropped with cotton and jua r. Want of 
communication has intensified the effects of immediate 
environment in the past; and we see those effects in 
the present day ru the manner in which black soil is 
devoted to rice in Chhattisgarii, or rico neglected for 
lull millets in Manilla and the plateau district. Cus- 
tom (rauaj) has inlluonced the character of the cultiva- 
tion. This effect of environ- 
Hnu boini' importune© in the meiit is a fact which it n 
mutter oi irrijittion important to keep steadily 

in view' in any irrigation pro- 
gramme; for, although irrigation may be most rapidly 
and usefully extended in tracts in which it is already 
practised, its absence is lar from being conclusive 
prooi either that it is impossible or useless. 

9. While, how'ovor, wo may strive to improve agri- 

culture by improving land 
which is not used to its full 
capacity owing to the preju- 
dice ot its environment, it 
would be folly to suppose 
that the main system ot crop- 
ping of each tract is in itself unsuitable. We may 
certainly accent the facts that the trap country with 
its light rainfall and well-drained black soil is best 
devoted to cotton and juar ; that the heavy soils of 
the Nerbudda valley are best suited to 1 wheat, and 
that the light yellow and red soils ot the Wainganga 
and (Mihattisgarh must always look to rice as their 
principal product. Wo may remove the prejudices, 
but we cannot change the environment. 


In tho uvim tho cropping of n 
tract ih th.it iv hicli m lu'nt »uiUd 
to iU toil and cluuuto. 


Application to the iihove of 
principles to he followed in intro- 
ducing nrigatiou. 


10. The saino principles must be follow’ed in devis- 
ing irrigation schemes if 
success is to bo attained. 
In tho wheat country wo 
must provido a system of 
irrigation which is suitable 
for wheat; in the rioo coun- 
try for rico. Only if we find in tho wheat or rioo 
country a tract or kind of laud which would in tho 
rice or wheat country, as the case may be, be devoted 
to rice or wheat respectively, is it desirable to en- 
courage, and provide irrigation for, an alteration of 
the cropping. 


11. As will appear from the extracts from the 
Famine Reports to whioh I 
Kenton* why irrijc »tion has have drawn attention, until 
been' limited m the pint. tl, P famine of 1896-97 tho 

peoplo of the province had 
suffered as much from excessive as from deficient rain- 
fall Premature withdrawal of the rains or dry cold 
weathers had of course been experienced, but the losses 


suffered hod always been local aud partial! and 
attention had been given to irrigation only when irri* 
gat ion was an incident to the raising of tho particular 
crop which tho locality favoured; that is to say, m 
tho case of the heavier varieties of rice, sugarcane, and 
garden produce. When the practice was, as in the 
Waingauga districts, to grow transplanted rice* irri- 
gation w as more developed and understood; where, as 
in Chattisgarh, broadcast cultivation of rice was the 
common method, it was much neglected, or coniined 
to particular classes oi cultivators or particular vil- 
lages. The cultivation of cane and garden crops was a 
luxury to be enjoyed only by the well-to-do, or by spe- 
cial communities of garden cultivators ot the caste 
variously known as Mialis, Kachis or Mtrars, who had 
generally settled of choice in places where water was 
near the surface and wells easily sunk. 

With tho single exception of rice cultivation, it never 
entered into anybody’s head that the irrigation of a 
field crop might bo desirable, and the irrigation of 
wheat was confined to small patches subsidiary to a 
garden crop, it must be admitted that there has not 
been sufficient time for tho people to change their 
practice. 


12. The statistics we have are subject to orrors and 
. . .... , defects, but they are sulli- 

Uon K eicmtly accurate tor all broad 

issues. 1 select the figures 
of 1895-96. It was a year m which the rains withdrew 
early, and it was tho first dry year to succeed a number 
uf wet ones. The state of irrigation m the provinco 
before tho rudo awakening took place may be judged 
from tho ligures of that year. The first table which 
I give shows the distribution of tho irrigated rice 
area : — 


Thacts. 


Abua ukdib mex IK lSdu-UC. 
Irrigated. ( Uuirrlgatcd. ( Total. 


Acres. 

Northern districts, exclud- j 358 
iug Sconi. I 

Waiii^angtt rico districts 51 X, 17 6 
in Nagpur Division plus 
Seoui. I 

Chhattisgarh . . j 153,437 


j AcrtB. 

■ 520,433 

I 

! 054,383 

i 

, 3,1 f 0,093 


Acres. 

620.79G 

1,105,364 

3,293,683 


The difference in practice has been very remarkable. 

The northern districts at- 
Tank irrib'itun of rice. tempt practically no irriga- 
tion; tlio Wamganga dis- 
tricts irrigate all they can; in Chhattisgarh irrigation 
is in its infancy ; and Sambalpur contributes half tho 
amount shown against the Division. It may bo 
reckoned that a full rice area for the province would 
be 5 million acres, of which littlo more than a tenth 
receives irrigation in ordinary years. In dry years 
this proportion is lowered by failure of tanks, and in 
years of eompleto drought tlio area protected is in- 
finitesimal in proportion to the whole. Thus the irri- 
gated rice area of the Wuinganga districts fell to 
451,000 acres in 1896-97 and to 75,000 acres in 1899- 
1900. 


A failuro of the rains in theso rice districts entails 
further consequoncos in re- 
EflVct of failuro of raiim on ducing the area double- 
doublc crapping. cropped. In tlio wet year 

1894-95 the double-cropped 
area was 1,716,000 acres. In 1895-96, a dry yoar, it 
fell to 1,206,000 acres. In 1896-97 it was only 565,000 
acres, and in 1899-1900 it actually fell to 164,000 acres. 


13. Tho enormous advantage to be gained by irri- 
... , . .. gating the rice lands of the 

lltoS^M^”' nCC P~vn.ce needs no elaborate 
argument* or proof; a few 
figures will illustrate it. If wo take H million acres 
of rice in Raipur as the area now unprotected by irri- 
gation, having an average yield of 900 lbs. per acre, 
then the whole area would yield in an average year 
300,000 tons of cleaned rice. 


In 1895-96 tho late rains were Bcanty, and the crop 
was only 60 per cent, of normal, or 180,000 tons. In 
189G-97 the yield was only a quarter, or 75,000 tons. 
J ii 1897-98 tne crop was full average; the same in 
1898-99. In 1899-1900 the yiold fell to about 30,000 
tons. If then it be assumed that the average yield 
wero only raised by 33 per cent, (an assumption which 
is pitched designedly on the safe side) by complete 
irrigation, the normal produce should be 400,000 tons 
of cleaned rice. 



Selected evidence. 


197 


The account would then stand * 


Tiu. 

Amount 

harreitod. 

Amount that would 
have been hurmted 
with tjornpiulo 
irrigation. 


‘ions. 

Ton*. 

189a-96 .... 

180, 00J 

400,000 

1896*97 .... 

75,000 

400,000 

1897-98 .... 

j 

! 300,000 

400,000 

1898*99 .... 

i 200,000 j 

400,000 

1899 1900 

| 80,000 . 

J 

400,000 

Total 

1 

885, OJO | 

uoo,ooo 



1 1 



The difference in yield daring the five years would 
then have been at least a million tons, or an amount 
equal to four years’ food-supply to the population of 
the district. But this is not all; for the calculation 
does not allow for the loss of cropped area after the 
famine duo to want of seed, loss ot population, and 
general impoverishment; nor has account been taken 
of the value of the second crop. The area double- 
cropped in the Raipur district in tho wot year 1894-96 
was in tho Klialsa (for tho zamiudans were not then 
completely surveyed) 579,000 acres. Assuming that, 
with steady irrigation of the nee, an area of 000,000 
acres, with a yield of only 200 lbs. .an acre, might no 
annually double-cropped, tho normal production of 
food-grain resulting from the double-cropping would 
be 120,000,000 lbs., or in round numbers 63,000 tons. 
But in the series of years following 1891-95 the area 
double-cropped fell as follows : — 


1895-96 



Acres. 

317,000 

1890-97 


. 

205,000 

] 897-98 


, 

355,000 

1898-99 


. 

378,000 

1899-1900 


. 

14,000 


Even if tho area double-cropped * in each of those 
yvars had yielded the full 200 lbs. to tho acre, there 
would have been a large deficiency below the stan- 
dard of 50,000 tons; but it was short in most of these 
years, and in the last it was practically nil. 

If the gross losses for want of irrigation during this 
period be taken as a million and a quarter tons, tho 
money value of this at tho moderate rate of 20 seers 
to the rupee is represented by no less than 7 crores 
of rupees. In the two famines Government spent a 
crore and a half in this district alone on famine relief. 
Its advances to cultivators have amounted to 151 lakhs, 
and its loss in land revenue remitted and in settle- 
ment operations postponed would not foil far short of 
20 lakhs. It would bo no exaggeration to say that, 
taking all heads of revonuo, tho loss to Government 
has been two crores on account of the Raipur district. 

14. To irrigate all the rice land of Raipur is of 

course an impossible task ; 

Extent of protection nccewary but some considerable stride 
to avert actual famine. in that direction is nocossary 

if we are to save tho district 
from famine. With a population of a million and a 
half, wo require for a year’s food-supply at least 

250.000 tons of food grain ; but thero are always some 
stocks, and with tho help given by other crops, wo 
might reduce the amount required to prevent actual 
famine to half that amount, or 125,000 tons, or even 

100.000 tons. At this rato the irrigation of 600,000 
acres would suffice as a certainty, and of 400,000 at 
a pinch. This would cost two crores at Rs. 50 an 
acre, but by froo resort to iarj tho cost might be 
much reduced. 

Tho scantiness of rainfall lias not been at fault so 
much as its distribution and the ineffective moans of 
storage. Even in 1899-1900 Raipur hod 11 inches of 
rain in August as against a normal of 131, and Bi Ins- 
pur 20 *74 as against a normal of 11, and well-con- 
structed tanks would have held some water for the 
much-needed September supply, had such tanks been 
in existence. 

15. The irrigation of rice is at once the most pro- 

mising and necessary obieo- 

IrriMtton of rice to be first tive at which to aim, but 
* a,hcd ; there are differences in the 

attitude of the people towards it. We have, besides 


providing it, to teach irrigation in tho northern die- ^ r * 
tncts, preach it in Chhuttisgarh ; while in the Wain- Craddock . 

ganga districts the provision alone will suffice— tho - - 

people will readily take water directly it ia made 
available. 

10. Irrigation from w T ells plays a very subsidiary part 
in the agriculture ot tho 
Irrigation irorn wdU. province. 1'hero is somo well 
irrigation oa wheat m^imar, 
mainly on boil which does not yield wheat well without 
it ; and the same may be iound on a smaller scale in 
the trap cotton-j uur conutry, especially the Am 
and Kabul Talisus ot Ward ha ana iSagpur. W iieai will 
also be irrigated on u small settle where garden culti- 
vation has been abandoned. But outside the colton- 
juai country there is piuotieally no settled irrigation 
properly so called, and sugarcane and garden crops 
grown by special classes oi cultivators are tho moel 
important instances oi weil-irngauou. 

Tlio cultivation of garden crops requires generally 
somo capital and much industry, and tlio average 
iioid cultivator, unless ho has some hereditary instincts 
m that direction, will rarely botlnnk himself of start- 
ing a vegetable garden. 

17. Bo far as these gardens grow' only perishable 

market produte for local eon- 
Posdblo field fur cxtciMon of sumption, the idea of ex- 
fardeu produce liuw lar hunted. tenUing mem very largejy is 
periectiy i utile; but tho case 
is otherwise with spices, iruits or other produce which 
is capable of export. Tor instance, earclmuts (//iu/u/- 
phali) might bo cultivated more extensively. Bomo 
years ago a notable feature m the trade returns was 
the fact that- tho province had large ndt exports of 
chillies. But tins was a solitary instance, and in tho 
majority of years there is a large net import of this 
commodity. In 191)0 tho value ’of imported chillies 
amounted to Rs. 6,39,000, while the exports are only 
Rs. 28,000. Thorn is thus scope for an increase in 
cultivation of chillies. Tho same is true in respect of 
ginger and turmeric. As regards sugarcane, tho rea- 
sons alleged for a decline are so many and contradic- 
tory that one can speak with lofcs confidence. But 
thero is a very appreciable scope for tho expansion of 
garden cultivation along present linos. Tho crushing 
assessment on garden industry imposed by the Maratha 
Government has been considerably lightened by our 
Settlement Officers at tho recent settlements, and the 
old opium rents havo been very generally reduced. 

18. Tho last normal year for which returns are 
Actual itatUtica cf gaidcu available shows tho following 

•*oi* • details of well-irrigation : — 

Number of wells — 


Temporary .... 
Durable .... 

• 

. 40,504 

. 12,033 


Total 

. 59,197 

Area irrigated from wells 

• • 

• 77,262 



Acres. 

Compare irrigated areas shown as 
Sugarcane 

Grass and orchards • 

under — 

• • 

. 23,425 
. 3,76$ 

Garden corps of khurif season 

• # 

. 0,261 


Miscellaneous food-corjis of khauf season . 1,533 

Miscellaneous non-food oiops of khanf soason 299 
Tobacco ...... 30 

Garden crops of the rabi season . . 4,001 

Miscellaneous food-crops of the rabi season I,2S2 

Miscellaneous non-food crops of the rabi 

season 22 

Total . 41,212 

Borne of the sugarcane is irrigated from tanks, so 
that if the total well-irnga- 
Extendon of irrigation lo field tion is correctly 
crop*. thero must be nearly 40,000 

acres of field crops reoefiv- 
ing water from wells. Tho latest returns havo shown 
as many as 30,000 acres of irrigated wheat over the 
province at large. Thero is therefore distinct hope of 
extension of well-irrigation even to field crops, though 
it would be too much to hop© for any efficient pro- 
tection against famine by thus means alone. Even 
if well-irrigation were to do trebled, the effect on tho 
harvest earnings of labourers would be small. 

Out of the total area of 77,000 acres irrigated front 
wells, the following districts aro tboso in which the 
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areas are largest, in which thorefore the best hope of 
extension Jigs : — 

Acres. 


Bangor 

Nim&r 

Botul 

Chhindwara 

Nagpur 

llaipur 

Bambalpur 

Total 


6,061 

13,041 

9,002 

6,001 

10,127 

8,583 

3,645 


66,200 or 73 per cent, of the 
whole. 

Tho area of woll-irrigation is particularly trifling 
in tho districts of Manila, Sooni, and Bilaspur, and 
in llaipur it is small relatively to the total cropped 

area. 

19. Under tho head “Area irrigated from other 
sources, ’* tho returns of 1898- 
Other Hourccu of irrigation. 99 ahow nearly 27, 000 acres. 

This eluss of irrigation, which 
in tho main relates to water lifted from streams, is of 
littlo importance except in Olianda, wliore 4,000 acres 
aro thus irrigated. It also includes irrigation by chan- 
nel from bunded Btroams— a form of irrigation which 
is fairly common in llaipur, being known as the far 
system, and has latterly bocui extended in ■ d jjnhul- 
pore. Tho area so irrigated in Raipur in 1 898-9 J was 
y, 6 (X) acres, and it appears to bo tlie cheapest form 
of extending irrigation, in that district at all events. 

20 Tho total irrigated area from all sources in 
1898-99 aggregated only 

Extent to which the country i u 954 000 acres out of a crop- 
xlrcudy protected bj irrigation i* d ttrea ^ a6ar ly 16 mil- 
tory tnaall. li 0 u acres, or just about 4 

per cent. In the following year it dropped to 11 per 
cent., thereby showing the liability of the supply to 
fail when most needed. Whereas, howovor, irrigation 
from tanks and tars fell by over 60 per cent., the de- 
cline in w oil-irrigation was only 17 per cent.; and 
whereas the wells 111 use remained tairly constant, 
one quarter of tho tanka could not bo used at all, 
and few of the rest gave any sufficient supply. For 
tho limited area they will protect tho well is thcreforo 
greatly moro dependable than the tank, but the cost 
of extensive protection by wells in this province is pro 
hibitivo when regard is paid to tho limited resources 
of tho cultivator. 

21. Thor© remains one kind of Quasi-irrigation to 
bo considered, and that is 

The bunding of fields for whont bunding of holds tur 

euitiTfttion. wheat with incidental rice 

cultivation in lovel places whero the bunds 01 0 not 
obliged to bo too high. 

Wo have no annual record showing tho extent and 
progress ot bunded holds, 

Proseut area of embanked land and it would bo most in- 
structive if such a record 
wore available; but in districts rc-sottlod, m which 
bunding for wheat is a regular practice, tlie soil classi- 
fication effected at tho settlement will show tho stat© 


of bunding at tho 
to a fow districts 

time. Tho iollowing table rotors 


Aren Aren under wheat and 

embanked. wtwst-gram at Settlement. 


Acre*. 

Acres. 

Damoh 

39,411 

251,000 

Jubbulporc , 

( 347,704 (fuHy) } 
• i 60,054 (partly) j 

| 461,000 

Sooni . 

. 10,497 

276,000 

N arsiun hpur 

. 62,220 

238,000 

B&laghat 

. 18,602 

17,000 

Nagpur 

0,194 

320,000 

Thcro is also a 

considerable bunded 

area in tho 


Powni pargana of Bhandara, which extonds into the 
adjoining district of Chanda. 

22. Tho practice of bunding fields for wheat culti- 

. A1 vati’on has received a great 

»i«o( C Uo!!dlf« OUg 10 P impetus from tlie cycle of 
dry years, and it continue* 
to spread every year. Tho spread of knns grass in 
Saugor, Domah, and Hoshang ibad has boon very groat 
and bunding is now regarded as the best means of 
eradicating it. Tins I believe to be a mistake. If 
the money spent on bunds were spent on powerful 
cattlo and deep ploughs, and tho roots of tho leans 
exposed to the hot-weather sun, the weed could be 
killed; but as tho bunding has many other advan- 
tages and the eradication of bans is oiio of them, the 
idea is not one io be discour&god. 


As will be soon, there is a certain amount of bund- 
ing in most districts, almost 

_ , . . , . invariably to bo found in 

Scope for.xtcn.Kmof bunding. thos0 aroa(J whorG real black 

soil is found adjacent to 
rice cultivation. From there it has spread to the 
regular rabi areas. There exists soaps for the ex- 
tension of bunding in Hauler, Damoh, Narsinghpur, 
Ilosliangabad, Nagpur, parts of Wardha, and, I should 
suppose, in Raipur and BiLaspur. Thcro is no ciiance 
of the practice being usefully extended in any area 
whero i'c pays to grow cotton and juar oven in wet 
years in roation with wheat. 


23. I must confess that when 1 started •on my tour 
with the Commission I wan 
Profits from bunding seem to somewhat sceptical as to the 
fur outweigh losses in wet years, advantages ol buudi ng. It 
seemed to be likely that in 
the experiences of tho rocent dry years the losses of 
tho rust years had boon forgotten. But aftor hearing 
the evidence of tho witnesses of tho northern districts, 
1 have strong reason for thinking that over a long 
series of years the gains from the system of bunding 
are greater than tho loss. Rai Bahadur Beharf Lai, 
Kuzunchi, who lias spent Rs. 50,000 on bunds, gavo 
strong testimony to this effect, and Ins opinion has 
been backed by Ins actions, since a good deal of the 
work was done before tho years of rust and a good 
deal immediately after. Although rust does moro 
damage in bunded than in unembanked fields, yet 
when there is an attack of rust, such as ruinod tho 
wheat crop of Saugor in 1894, there is nothing to 
choose between them. In years when rust is not so 
virulent, the extra losses in embanked land aro small 
beside the extra profits made in other years. Tho ac- 
tual cultivation expenses are reduced, weeds ere kept 
in check. The tracts which came through t he* famine 
best, and which have deteriorated least, are the Jub- 
bulpore liavcli , the corresponding areas in Narsingh- 
pur and Manilla, and tho Powni-Ch auras of Bhan- 
dar.a. 


21. For the province as a whole — to wind up this 
Rough nnnljBiu of crop arena part of the note — the istan- 
and ultimate protection to be dard cropping may then be 
,imcd “- taken ns follows 

Standard _ , 

area in acres. lv marks. 

1 . Rico . . 5,000,000 . Partially protected by 

tanks, 500,000 acres. 

2 . Wheat . 3,600,000 . Partially protected by 

bunds about 500,000 
acres ; by wells about 
25,000. 

3. Cotton and its 1,000,000 . Raroly requires irrigation. 

mixtures. 


4. Juar and its 1,500,000 . Do. do. 

mixtures. 

6 . Oram . 1,000,000 Tartly protected l»y bunds 

and when grown in rice 
districts as a second crop 
by existing tanks, but, 
the areas sd protected are 
. small. 

3 . Kodon and 1,600,000 . Tho only crops possible on 
kutki. some of tlie slopes of the 

^atpum districts ; but 
capable of being replaced 
on level light soils by rice 
with irrigation, and on 
the black soils of Cbhat* 
tisgarh by rabi crops or 
by juar . 

7. Oil-seeds . 1,500,000 * Not generally requiring 

irrigation. In the 
famine year 1899-1901 
til gave a very large 
yield j but linseed failed 
from drought, and when 
grown iis a second crop 
after rice, benefits from 
the irrigation of the rice. 

8 . Pulses of the 600,000 . For the most part benefit 

kharif season. by the irrigation of rice 

which they follow. 

9. Pulses of the 1,000,000 . See gram above. 

rabi season. 

10 . All other kinds 1,000,000 .Includes about 150,000 
of crops. acres of sugarcane, garden 

crops, and groves, of 
which two-thirds are dry. 

Grand Total .. 17,600,000 . Of this 1,500,000 may be 

taken as second crops 
grown on rice land. 



SELECTED EVIDENCE. 


199 


The not area cropped, diat is to say, tho area to 
which water has to bo brought, is thus 16 million 
acres; but wo may deduct from this tho areas shown 
against heads (3), (1) and (7), at least two-thirds of 
item (6), and at least half of items (6), (8), (9) and 
(10), the omitted portions representing land which 
is or should be prc/coctt*d by bund s , or is already irri- 
gated or cannot be irrigated. The hnlanco remaining 
for irrigation will, therefore, be 10} million acres. 
Tho odd If millions will disappear in double-cropping 
to which irrigation of the me crop will give protec- 
tion, loaving 9 millions mostly consisting of rice and 
wheat land. 

We have now half a million acres of rico partly 
protected by tanks, and half a million acres of wheat 
partly protected by bunds . We can improve the first, 
and aim at extending tho second. If it bo supposed 
that we double the area of the second and succeed 
in making tho area of the first secure, we have to de- 
duct another million and a half from the iuroa to 
which water has to be brought. Wo still have 
millions to deal with, i.c., 41 millions rice, 2J millions 
wheat, and half a million other crops. 

The protection of a third of tho rice area, and a 
fifth of the other ureas, added to the ureas protected 
or to he protected by existing tanks ami bunds is, 

I should think, the utmost, to which we can hope to 
attain, ami should indeed suffice to save us from 
famine, provided that the protection is well distri- 
buted. 

This would givo us — 

(a) Rice protected by irrigation . 2 million acres. 

(h) Wheat and uihi protected by 

irrigation . . • 0 5 »» ♦» 

fr ) Wheat, &e., protect! d by Lunds 1*0 ,» » 

(d) Other crops protected by wells, 

tars, or tanks . • . 0*6 » 

fe) Double eiops piolfoted by irri- 
gation of rite . . . 1*5 „ „ 

Total . 65 „ t> 

The protection of one-tliird of the cropped area, 
added to tho area which never fails i -unruly even in 
tho year of greatest drought, r.j/., areas shown with 
cotton, td, ;ium, etc., should bring us through tho 
greaterfo drought securely. 

It is not impossible that this aim might be realized 
at an expenditure of 12 crores of rupees. 1'ho famine 
of 1896-97 cost the Government, about 2 crores.; the 
famine of 1899-1900 about 5.J crorers, or 7* crores in all., 
including loss of land revenue and forest income, but 
not including all tho consequent loss in subsequent 
years, due to deterioration of agriculture, loss of 
population, lo*s of railway revenue, and nil the de- 
cline in public revenues which an impoverished con- 
dition of tho people necessarily involve*. * This brings 
me to the second nead of this note as to what tho 
State should do. 

//.- What the State should do of itself. 

25. There aro two circumstances in which the $tato 

ClrcumsW. In Which tho must carry out irrigation 
State should undertake works projects ltsell — 
itself . 

Firstly , when tho w’ork is beyond the capacity 
and means of private enterprise; 

Secondly, when the advantage of the work is not 
understood by tho private individual. 

There are a few largo tanks in the Wainganga dis- 
tricts which were found absolutely protective in tho 
famine; but these w r ere constructed long a^o, at a 
time when the constructors had a free hand and 
wore not hnmpored oither by tho riphts of their neigh- 
bours or of their tenants. It is difficult to lay down 
when a w’ork is of sufficient importance to bo con- 
structed by the State. I do not, think that the cnies- 
tion can bo decided by the number of villages which 
a particular work would irrigate. Tf one man owns 
two or thro© contiguous villages, or if tho owners of 
two or three contiguous villages can be got to com- 
bine, and tho w’ork is not, beyond thoir joint capacity, 
there is no reason why they should not jointly in- 
struct such a work. But if 

Difficulties In the way of no such combination is pos- 
prhrato enterprise. sible, and the work is a 

desirable one, the interven- 
tion of the State will bo clearly justified. It may be 
found possible to assist private enterprise b,y per- 
mitting land to bo acquired for a private tank or 
tar , if a village community is thereby benefited: but 
frequent resort to such provisions would be likely to 
cause muefi irritatiQD- Even in tho case of a State 


work people whose lands are submerged by a tank 
from which only their neighbours or perhaps enemies 
will benefit will be greatly irritated by tho acquisition, 
but such a feeling would be much intensified if the 
action was taken on their neighbours private r.ccovut 
and to his sole profit. 


26. There is an immense fiold for irrigation in 
.. . , A41 . . tho rice districts, and a largo 

“«“< K \ o£ pr r cts ,,av \? 1 - 

works. ready been drawn up, tho 

great majority of which aro 
clearly beyond the resources of any individual. 


So far as the large projects in thoso districts aro 
concerned, ‘there is no question ns to their utility, 
and their construction depends upon the allotment, of 
funds. But there aro two questions to bo settlod 
which are of great importance. Tho one is as to 
tho terms on which water should bo given to tho 
people ; the other as to tho degree and extent of pro- 
tection to bo aimed at. 


Mt. J2. H. 
Craddoeh. 


27. First as to tho terms. Tho people of the 
Terms of pa wmnt for water. VVamgaiiga will be ready to 
pay for wat«r at, euco, they 
fully appreciate tho advantages ot irrigation. The 
people of Chhattisgarh have still to be educated up 
to the advantages of it. 1 have no doubt that the 
education will come very easily, but it will bo stimu- 
lated by giving them water tree for a year or two, 
or, perhaps threo years. In tho same way in tho 
Wamganga tracts it would be a> well to offer viator 
at a low ruto at first, with 
Concessions should be fur a full intimation that it will 
ihirt time ouly. ho raised lator on. Com- 

pounding for an annual pay- 
ment must follow ; no reasonable composition is likely 
to bo offered until the people see how far the wsjtcr 
goes, how many waterings they aro likely to be ablo 
to get,, and generally how it has affected their ui- 
comes Anything in the way of free water, or wator 
at a nominal rate, must be offered for a very short 
time at the outset. The people must be taught to 
value the wafer by paying fir it, and they must nob 
have time to get used to nn enhanced income. Special 
attention must be devoted to ascertaining details m 
the first instance ; it cannot bo left to patwaris or 
subordinate officials. 


*.o. i no next point is, what is to bo the standard 
of irrigated area to bo 
stard.mi of protection Pru- aimed. Jt is of course clear 
aentiil considerations bhould not +V, n i. r 1 i ^ 

be carried too far. that it would bo foolish to 

spend all th© water on a 
single watering of 2,000 acres instead of keeping 
moils'll water to protect 1,000. But the prudential 
consideration can be carried too far. If, for instance, 
a tank can irrigato 6,000 acres in an average year, 
but would only water 1,000 acres in a year luce 1899- 
1900, it would, I think, be foolish to irrigate only 
1,000 acres annually on tho clmnco of that one dry 
year occurring. It would bo far bettor to irrigate 
say, 2,500 acres, every year, and only 500 in the caso 
of extreme drought. This would enrich 2,500 people 
for, «ay, 29 years out of 30, and 1,000 of these would 
save half thoir crops in tho famine year. Whereas, 
on the other method, there would be 1,500 people not 
a pin better able to resist famine than before, and 
water capable of irrigating their land would for 29 
years have gono to waste. Moreover, tho calcula- 
tions would bo entirely upset if .a year like 1896-97 
occurred; it would be maduoss in ’such a season when 
crops were withering all round, and distress or famino 
was imminent to retain water on the chance of a 
future year like 1899. It is better to avert ono famino 
actually on th© land than to lay by stores for two 
famines in tho clouds; wo must clianco something. 
The difference lies between trying to guarantee a 
small number of people against total loss, instead of 
a larger number against actual famino. 


29. Th© enormous effedfc of credit in averting 
famine must not be over- 
Effcct on credit of extending looked, if, to go back to 
watering* in all ordinary years. my example, the extra 1 ,500 
.. , people, wiio will bo excluded 

altogether under ono scheme, have under the other 
enjoyed profits for 29 years, they will either havo 
saved enough to carry them over tho 30th, when they 
get no water or their creditors will know’ that in tho 
dlst they will get wator as usual and givo them ad- 
vances to carry them through. All that is necessary 
is to preserve a sufficient area to yield a seed suppl/ 
for the whole of th© rieo lands which fall, so to speak 
within tho sphere of influence of your protective tank! 

We must aim at years like 1896-97 rather than at 
years like 1899-1900 : fust, because it is a kind of 
failure which, in all human probability, is likely to 
occur most often ; and, secondly, because, when it does 
occur, all considerations of reserving water for soiqe 
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possible future and greater failure must be thrown 
to tho winds. 


If a year liko 1899-1900 followed a year like 1890-97, 
no doubt the area protected would bo small ; but it 
would still bo much larger than if the tank had not 
bvtjn made, and it would fall on a people whose cre- 
dit and resources wore undiminished by previous loss, 
it will of course bo objected that the irrigation of 
an area subject to large annual fluctuations will in- 
volvo establishments to ascertain it mid collect water- 
rates, while by irrigating a fixed and smaller area an 
annual sum, to bo collected through malguznrs, can 
ho determined. There ought, however, to bo no in 
superahle diffieulty in dealing in the same rnannor 
with a larger area in all ordinary years and remitting 
fees chargeable on lands not watered in years of ex- 
tromo drought. There must also, I think, under any 
system ho always sonic surplus receipts from people 
who take water for sugarcane or utbi crops. That 
there will he difficulties is undeniable, but tho host 
solution will lie in making a tank and seeing how it 


works. 

30. Whichever criterion be accepted as to the dc- 

givo of protection to bo 
Intention ►houia !»o dent'd aim0( J a t, j n oacll Work, the 
©ror tho most urccnri mn aronH . . , . , . 

ai d not coi’c* ntrated m one. object aimed at must he to 
protect, a certain area in 
each definite tract of tho district which is liable to 
failure. Tt is better to aim at diffusion of a measure 
of protection to a. number of tracts than fo make one 
corner of a dislrict absolutely secure and loavo others 
totally unprotected. 

31. Q. While wo are preparing and considering tho 

possibilities of largo re.sor- 
Ajlvnatnros cf th* far *y stem VO]rs wo must not neglect 

fankg to examine what is known 

in Raipur as the tar system 
o^f irrigation. Mr. Blcnkinsop has shown that in tho 
Jlialsa areas of Raipur an expenditure on villago 
tanks of Rs. 2, 35, 000 in the famine lias added about 
2.3,000 acres to the irrigable area. Labour was, of 
course*, often insufficiently supervised, and sites badly 
selected on account of haste and want of experience; 
hut if every allowance be made for this, the advan- 
tage in favour of tars is remarkable. Of these be 
writes : “Tho few far s constructed, where they did 
not burst, irrigated areas out of all proportion to tho 
expenditure incurred, r c/., the Patharia tar, costing 
Rs 2, GOT, irrigated *1* 0 acres, and the Tan riven tar , 
which cost Rs. 5,831, including also the erst of repairs 
to the Tnndwft tank, irrigated over 500 acres. Tho 
Tora tar cost Rs. 1,770 and irrigated 420 acres.” 


Tf these results are even approximately accurate, 
the advisability of a number of cheap tar scheme* 
would lie indicated, not only in Ohhatt isgarb, but. in 
other districts, wlmro the system is at present little 
known. 

32. Tho second case which was referred to in para- 
graph 25 abovo as a ciso in 
Experimental irriynllon. which the State was bound 
to do work itself is the case 
of improvements, of which the value is not known by 
the people. There are possible projects for tanks in 
the northern districts, which, if constructed, would 
either irrigate existing rice, or enable rice to he cul- 
tivated. There are al$o possible tanks to irrigate 
whfMit on tho lighter vnrio- 
Btatr maBt take pome risk. tics of tv heat land. Rut no 
individual will ho willing to 
lay out capital on a work of tho utility, of which he 
is not himself satisfied, and in many eases the State 
would have to take tho risk of tho experiment prov- 
ing a partial failure, or a very expensive success. If, 
however, a real effort, is to he made to protect the 
country, some risks of this kind must he run ; but in 
order to save tho chance of heavy loss, tho expri meats 
should be on a small scale. 


33. There is in Nimar tho Lachera tank, of which 
so much was heard in the 
The Lichfra tank Nimnr. evidence before the Commis- 
sion. The tract in which it 
is situated is known as tho TCanhnrpur-Boria tract, 
which resembles more the Nerbiulda vallev wheat 
country than tho lands of Nimar. This tank should 
at once be removed from the control of the District 
Council, bo repaired and improved, and tho effect bo 
tried of lowering tho.rates at present charged. Tt is 
believed that, if improved ns proposed, it would irri- 
gate 500 acres, and this is about the scale of tank 
which should be a maximum until the experiment of 
irrigating wheat land ran be shown to be successful. 

A good deal was said in Nagpur about tho Ramtek 
project. This is a very am- 
Th© Ramtek project. bitious resorvoir, which is 

estimated to cost ton lakhs 
pf rupees and to be capable of irrigating 20,000 acres. 


The two arguments against the scheme are that it is 
a costly work to select as an experiment, and that on 
the whole it will irrigate a country which wa& not 
severely distressed in the famine. On the other band, 
there is a good deal to bo said in its favour. Firstly, 
tho area to bo irrigated contains a substantial amount 
of rice land, as well as a considerable area of gardon 
cultivation ; secondly, much of the soil is light and 
a good deal of Land might better be used for rice than 
wheat; thirdly, while possessing these advantages the 
work would show how far wheat would be irrigated 
on black soil. Lastly, somo villages within the area 
di 1 suffer a good deni in tho famine. 

'Hie country which tho project would Bervo haa 
therefore most of tho characteristics which would in- 
fluence choice for tlio purpose of an experimental pro- 
ject, and tho only doubt iB the expense. The same 
money might perhaps produce greater results else- 
w f hore. 


34. Again, as already stated, much can he dono in 
some districts to educate tho 

Intrr.lncti.rn nl initial roc JP 0 «I >1< ? u P, to irrigation, 
into parts of the Nerbudda and both ill tho Norbuddft vnl- 
thc Satpura district*. ley districts and in the pla- 

teau districts. In Sooni tho 
influx in tho south-east corner of Powars from Halo- 
ghat resulted m some very excellent rico cultivation, 
but this area is cut off from Chhmdwnra hy .a wheat- 
growing hardi t and tho light soil on tho other side of 
this land has never been used for rico. 3’here were 
50 tanks constructed, repaired or improved in Chhind- 
W’ara in the famine; but as Mr. Phillips told us in his 
evidence, only three of iheso lmvo boon us.'d for irri- 
gation, and few of thorn were found to hold water. 

It is inconceivable that tanks cannot bo made which 
will hold water in Botul and Chhindwara, and it is 
certain that many good sites could be found. But 
the people must bo taught how to cultivate rico by 
importing rico cultivators to teach them, just as tho 
Agricultural Department is now teaching some of tho 
Bilaspur cultivators how to grow juar. 


3 o. So fnr as tanks and jars are concerned, tliero 
is thus scope for much use- 
*»> of a 

wells. not very cosily kind, which 

will show the way to private 
enterprise. There is less to be done by the State in 
the way of bunding fields and sinking wells. 33iis 
work must be lefr. almost entirely to private effort. 
But even in the oas<«s of these works tliero are place* 
in which tho initiative may properly rest with the 
State. 


In parts of the province wliero tho bundinq system 
is unknown, or the pooplo bankrupt, a few of these 
works might be made by Government. Tf they w’oro 
successful, privato enterprise, assisted, if necessary, 
by faltaviy would no doubt go on with tho work. 
Similarly a great deal of land in the south of Nagpur 
is being spoilt hy erosion and somo specimen recla- 
mation worked of this land would be most useful. 


Lastly, in respect to wells, in Chbattisgarh they 
have bad to bo constructed by public funds in order 
to induce the po.opjo to drink well w’ator, and it 
would ho equally desirable to encourage wells for irri- 
gation. Wells sunk under the bunds of 'tanks in what 
are known as the l pajm ’ areas have been found most 
serviceable in some parts of Madras and Hyderabad, 
and the Snmbalpur witness spoke of them in Sambal- 
pur. Any idea of saving tho Chhattisgarh rioe crop 
hy means of wells in the case of drought, or any hope 
that the Ohhaf tisgarhi will take to sinking wells by 
the hundreds when he sees his rice crops withering, 
must aliko be regarded ns illusory. 


36. But in these matters tho proverb that “every little 
w ... v holps ” should never bo do- 

WoU* in nihsttlugarh. rided. If there are wells to 

hand alroady constructed, oven tho Ghhattisgarhi can 
be got to use them in time of need, and though they 
may not produce much food, they will at least help 
to maintain a seed supply. Wo learnt from a Raipur 
witness that spocial shifts were made during the fa- 
mine to preserve some seed supply, and a small sum 
at least might bo devoted to introducing tho Hyder- 
abad practice. 


Wo are endeavouring now to introduce an agri- 
cultural association of lead- 
AjrrfcnKural aapneUtions ing agriculturist malguzars 
ihouid hilp to Fpreod irrigation, in eveiy district, the mem- 
bers of which will, it is 
hoped, undertako in thoir villages, and report upon 
the most promising experiments which the Agricul- 
tural Department or their own members may bring 
to their notice. Efforts will bo made to induco them 
to extend various methods of irrigation, and a little 
State aid in this direction will prove most serviceable. 
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JJ7 , — The means and extent to which private enter- 
prise should he stimulated and assisted in pro- 
viding or improving irrigation . 


Interference of Government in 

K ! works started in the last 
. 


87. The conditions which I liavo ventured to indi- 
cate as determining whether 
the State should undertake 
works entirely from its own 
resources also afford the cri- 
terion as to what should bo 
left to private enterprise. Tho traditional refusal to 
interfere with private property wont by tho board in 
the second f aminos firstly, because it was felt that 
it was most undesirable to again press famine loans 
upon an impoverished people; and, secondly, because 
the programme of useful work on roads could not meet 
the demands for employment. The decision to im- 
prove, repair, and construct malguzari tanks was po- 
pular witn the people and has resulted in much useful 
work. The amount of work carried out .in this way 
is described in paragraphs 204 to 200 of tho Report 
on the famine of 1899-1900, and the amount spent was 
as much a 9 07 lakhs. Greater results would have been 
achioved had a carefully-devised programme of such 
works existed when the need for thorn arose, and such 
a programme is now under preparation. Tho quostion 
naturally arises whothor such work as the enlargement 
or improvement of village tanks should bo loft to the 
chances of another famine, and whether the bettor 
course would not bo to minimize tho chances of famine 
by increasing the protective value of tlioso tanks. 


88. According to the returns of 1898-99 thoro 
wore 41,977 irrigation tanks 
Existing ta»ikn. being lifted in the province, 

out of which over 25,000 are 
to be found in the Wainganga country, including 
Seoni; 7,500 in Sambalpur; and 8,000 are tanks in 
Raipur and Bilaspur. The owners of these tanks are 
theoretically bound to keep them in a state of repair, 
but they are not, oven theoretically, under any obli- 
gation to improve them. 


Where the proprietors are of cultivating castes on 
good terms with their ten- 
Plfflonltlcfl In tho way of repair- ants, there is ft good deal 
Ing and Improving village tanks of co-operation in the matter 
of ordinary repairs, and tho 
proprietors will, if they have tho means, occasionally 
incur a considerable outlay in major repairs or im- 
provements; but with absentee landlords owning a num- 
ber of villages, energy and money are seldom devoted 
to this objoet. It is true that there exists a power to 
noiify an infringement of the Wajib-ul-arz with res- 
pect to the tank clause, hut I can only recollect, one or 
two cases in which tho enforcement of tluit clause lims 
©vor been notified, and I am unable to say wliat the 
results w ere. It may be that if moro pains were taken 
to onforco tho clauso boforo ncgloct had gone very far, 
some good may ensue. But if you fine a man Rs. 200 
for failing to spend Rs. 500, you are not much nearer 
your aim. Tho man’s capacity has boon diminished 
by that amount and the desired work has not boon 
done. That provision of the law is effective against 
an offonce of commission such as the levy of fees for 
grazing which ought to bo freo, but it is hardly effec- 
tive against a passive omission, especially when tho 
omission is, as it may he, beyond the pecuniary re- 
sources of the porson concerned to repair. One thing 
is certain that any fine loviod for refusal to repair 
a tank should he at once applied to the repair of that 
tank, and this point should bo noted for any special 
legislation which it may be found necessary to recom- 
mend for tho furthering of irrigation. 


39. But this will go a very small way to help us, 
as wo shall bo ablo to deal 
Inpuffieionoy of tho pronont law only with a few isolated cases 
to secure improvement. of landlords who are ablo, 

but neglect, to repair their 
tanks. It will not help us in the case of tlioso who 
are really unable to spend money, or in the case of 
tanks in which it is improvement , not merely repair, 
that is needed. 


It has been given in evidence that a groat deal could 
be done to improve village 
Advisability of oontribution to tanks. Their sluice arrange- 
thiB purpose. monts aro primitive, or al- 

together wanting ; their 
catchment arose are too large or too small. At a mo- 
derate cost the : r protective value might bo improved. 
The owner is perhaps not equal to the task or cannot 
afford it. The Government derives at least half the 
extra rental valuo which irrigation may add to the 
assets, and might not unreasonably assist in the im- 
provement of the tanks by contributing half the cost. 
It then need give no exemption for any improvement 
effected, as it will derive only half the rental value of 
the total inorease which the improvement may ulti- 
mately secure. 

Tol. IV. 


40. It is of course a large undertaking to assist in 
... # .. . . the improvement of village 

tanks, and the best plan 
would be to allot a definite 
amiual sum for this purpose. It occurred to me that 
the additional rate of 2 per cent, on the land revenue, 
which is taken in this provinoe as a local cess only, 
might, very properly be allocated for this purposo. 


Tho Act which imposed this rate was not ready to 
baud wlion I put this view 
Appropriatoiiegfiof applying the before the Commission, but l 
additional rate to this purpose. have since refreshed my me- 
mory by reference to this 
Act, X of 1878, and it seems to bo clear that this fund 
can oasily, under the existing law, bo so utilised. 

The preamble runs “ whereas in order to defray tho 
expenditure incurred and to be incurred for the reliof 
and prevention of famine, it is necessary to mako a 
permanent increase to tho annual revenues, and it is 
therefore expedient to provide, in the territories ad- 
ministered by tho Chief Commissioner, for tho levy 
of additional rates on land, &c. } A"c.” 

Section 4 runs “ tho proceeds of all rates levied un- 
der this Act shall be curriod to the credit of the Local 
Government.” 


Section 5 runs “ from tho sums so credited, tha 
Chief Commissioner shall from time to time appro- 
priate such amount as the Governor-General in Coun- 
cil may direct for tho purpose of increasing the rove- 
nuos available for defraying the expenditure incurred 
or to he incurred for the rolief and prevention of 
famine in the said territories; or if tho Governoi -Gene- 
ral in Council so directs in any otbor part of British 
India. Tho rosidtie of the said sums after such ap- 
propriation may bo applied by the Chief Commis- 
sioner, sublet to the control of the Governor-General 
in Council, to such local works likely to promote the 
public health, comfort or convonionco as tho Chief 
Commissioner thinks fit.” • 

Now it may be doubtful whether irrigation tanka 
could be held to fall within 
No legal objection to thin the definition of works 

courH# ‘ “likely to promote the pub- 

lic health, comfort or convenience,” but funds used for 
such tanks might certainly ho hold as fit appropria- 
tions for tho “ prevention of famine .” I am unaware 
exactly how these Local Funds are treated in tho 
accouuts, but they appear to be credited to tho Pro- 
vineial Funds, and the manner m which they wero 
used appears to have been lost sight of. These local 
rates amount to Rw. 1,80,000 annually, and the appro- 
priation of this sum to tho improvement of protective 
Village works appear to me to fulfil tho avowed object 
for which they were imposed 
Which would abn be pqmlar. j n the very fullest sense. 
The levy of this rate has always boon unpopular with 
the people, but it would greatly reconcile them to it 
if the funds were spent for village improvements. 


41. If we are 'to undertake this work, a special os- 

„ . .... tablishmont with an Agrioul- 

Crcution of an Engineering * nril i 
Itrai'ch in tho Agriculture Depurl- f l,n V lmgineer at trie 
moot. head of it would be very ne- 

cessary. Tho fund should 
reach two lakhs in a few years’ time, and half a lakh 
Mould give us an efficient establishment specially train- 
ed for the class of work required of it, leaving a lakh 
and a half for Local improvements. On tho basis that 
proprietors contributed half of any outlay required 
with the aid of taleavi , or otherwise, an annual expen- 
diture of three lakhs would be the outlay possible 
for small works — an amount which is by no means to be 
despised Jn allotting the funds tv> tho soveral divi- 
sions and districts, it would not ho necessary to allot 
to oach division or local area the precise amount of 
the rates they paid. A fund which is raided for tho 
prevention of famine would naturally bo devotod to 
areas which arc most insecure; but it would bo wiso 
policy to dovote a portion to the bunding of fields 
where such work was expensive, to the reclamation 
of ruvino laud, or to small tars f allotments being made, 
of course, on the basis of an equal expenditure of 
private money on tho work. No district niton Id bo left 
out in the cold altogether, but money should prefer- 
ably bo devoted to cases in which the total cost of the 
improvement was beyond the means of the private 
owner. 


42. As already stated further back in this not©, a pri- 
vate owner who is quite ready 
Po W «r. of acquisition for P rt- t° mak. a tank or tar is often 
▼ate tanks inbjeot to oertaia impeded by want of command 
safeguards. of the land. Tho improve- 

ment will submerge some one 
else’s land, or the tar or contour dram has to cross over 
the fields of a neighbouring village. Negotiations, 
even when backed by tho moral suasion of a Revenue 
Officer, aro liable to fail. It will therefore be neces- 
sary to give power of acquisition in such cases with 
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Jfr, R. 11. safeguards Hint the advantage to bo gained by the im- 
CrwMock. provement by tho village community benefited must 

bo proved to be largely greater than the loss to the 

individuals or the community who nre deprived of 
land , tiiat the compensation calculated is deposited 
with the Revenue Officer before the work is com- 
menced; and with sufficient security that the work 
mil actually be carried out. I do not think that it 
would be found impossible to devise safeguards of this 
kind, and many useful projects might he carried out 
which are now impossible because of the dog-in-the- 
mangcr attitude of the person whose land is prejudi- 
cially affected, perhaps very slightly, by the proposed 
improvement. It would also be necessary for the 
owner of the tank to acquire land for a distributary 
channol when private negotiation failed. 

43. There is still one other case to be considered, — 

that in which powers of ac- 
Carfc.i In which Oovcrnnn nt quisition should bo reserved 
should ucijuirc n prlvati' tank. to th<» State. If the owner 
refused to repair a tank, or 
to take iakavi for the repair, or to find half the funds 
in supplement of a grant-in-aid, it might he necessary 
in extreme cases for Government to acquire tbo tank, 
in that case it would be Decenary to revise the terms 
of the settlement in such a way that the rental value 
derived by reason of the tank might be separated off 
and made payable directly to the Government, the 
threat of acquisition would suffice to bring most pro- 
prietors to tlioir senses. Our bauds require strength- 
ening in tliis matter. 

44. Another form of acquisition would be a tem- 

porary acquisition in an 
Temporal** ncquJsitio > In timp> emergency, if the landlord 
of di ought refused to give water to 

those entitled to it at a time 
ot drought. This power would ho useful upon occasion, 
though its exercise would only be possible in a few 
cases. Action under it would be a matter of a few 
dpys, whilo inquiry would take tune, and could not 
bo entrusted to subordinate officials 


45. Same officers are afraid that State aid and in- 
„ . . . , torferonca of the kind Mig- 

de^/X ‘ ’ will <lp.iioral.zo the 

people and discourage pri- 
vate effort. This depends on the discrimination with 
which the aid is given: and under the system which 
I have roughly sketched above, aid will only be given 
to those who help themselves; while the unworthy and 
incapable are to bo ousted, not aided. At the same 
tune encouragement must be given to improvements 
carried out entirely from private funds. There aro 
two sorts of encouragements usually recommended : 
one is exemption of improvements, the other fret* dis- 
tribution of Iakavi. 


4(5. I understand that in some provinces perpetual 
exemption of improvements 
Exemption of Improvements. is already the rule, while the 
late Famine Commission re- 
commended its general adoption. 

With much respect I venture to dissent from this 
proposal. Tho value of nil exemption from assess- 
ment os an inducement to improve is, in my opinion, 
exaggerated. To begin with, it is not an inducement 
at. all. Tho inducement is the profit to he made from 
the improvement. The fear of assessment may he a 
detorreiit. Exemption is, therefore, the lomoyal of 
i*. deterrent. A man with a revenue-free holding in 
perpetuity lias no such deterrent before him, yet 
experience does not show' that he spends more on 
improvement of his land than lus fully-assessed neigh- 
bour. Quite tho contrary, he spends less because ho 
lias not the same pressing desire to increase his in- 
come. 


1 need not enlarge upon tho fact that the effect 
of such exemption is obscured by the enhancement izn- 

S osed on gonoral grounds; this has been made abun- 
antly clear by tho evidence. Our assessments arc so 
light that the difforonce made by tho exemption can- 
not affect a man one way or the other. 


Apart, however, from this question, it is unreason- 
able that a man who once 

Perpetual exemption dopre- gpends a comparatively small 
cati<1, sum on applying certain 

natural facilities should be for over exempt irom pay- 
ing the State a share of the profits to which these 
natural facilities as well as his application have con- 
tributed. At any rate, the privilege of perpetual 
exemption should ho confined to works of mast excep- 
tional cost and enterprise. Some recommend a fixed 
term of exemption in place of the present rule — the 
exemption for the remaining term of settlement and 
tor one settlement after. 

Thore is great administrative convenience in ter- 

Brsnmptlon ol with 

should tlwayn tak« place at nettle- S 10 ^JP ir y P* settlement. 

m*nt f For if you had a fixed term 

of years, and 50 people made 


wells in a village in different years, you would have to 
prepare a record showing tho enhanooment .to which 
each was liablo and the date on which it would come 
into force. In that event if tho people were tenants, 
there would have to be a perpetually progressive as- 
sessment of irritatingly potty rums. To judge from 
our experience of ordinary mwifis , there would bo con- 
stant cases of delays in bringing these extra demands 
on to the books, with consequent annoying recoveries 
of arrears. 


47. It would be preferable to fix a term — say 80 
years (or 50 years in the case 
A fixed minimum term is dohir- of large Wdks) and to tllO 
able. end of tho settlement current 

at the expiry of that period. 
Tli is would be a most ample time for such improve- 
ments ns wells, bunds , and small tanks, ?.r., such im- 
provements as would be in tho capacity of a tenant. 


For the large works I would recommend exemption 
an above-mentioned, retro- 

Special rewards fur lar^e work?. Spectivo remission of tho 
revenue of any land sub- 
, merged by tho tank, and ub 
an additional and sentimental inducement a grant 
(fuknm or ubtui ), either, as proposed by Mr. Sly, of 
a perpetual quit-ront on the and improved, fixed at 
a proportion three-fourths or seven-eighths of the 
kamil-jama, or, as suggested by Mr. Low, of a smaller 
revenue-free grant for two lives fixed at some propor- 
tion of the area improved. This concession would 
apply to plot-proprietors and malguzars, but not to 
tenants. Tho munfi concession would lx* conferred 
with retrospective effect as soon a # the tank was com- 
pleted, and would continue 
'Value «.r which *)imild n«t be so long as it was maintained 
Alienated out- Id<* the famil). in repair. Tho concession 
would also bo personal to the 
grantee and his heirs, arid should not continue hi 
favour of a transferee. It is seldom that an owner of 
this kind voluntarily transfers tho land ho has im- 
proved. If he loses it, it is because he is involved in 
debt., and ho loses it almost always below its full vulue. 
Moreover, tho revenuo-freo grant is intended to have 
a sentimental value in the eyes of the man who made 
the improvement and his family. It is not intended 
ns a pecuniary benefit with a transferable pecuniary 
value. 


48. Tho next point to bo considered is takavi for 
land improvement. With 
Takavi for l.vul improvement tlio exception of tho year 
small opcratl'in-i hitherto. 1896-97, in which famine 

loans to tho aggregate 
amount of 11| lakhs were given out. Takavi operation 
for land improvomont have always been on a small 
scale. 


uriginniiy, no doubt, applications were* lew, am] only 
small allotments wero askist 
I noouratfcuicnt of takavi ill,, for. Later on perhaps small 
allotments have discouraged 
applications. Application! 
aro mmlo yory rommonly in tho early hot-woathor. 
Ino financial year is over before the inquiries aro 
complete, and some time elapses before the next year’s 
allotment is made known. Delays of this kind aro 
one discouragement,, but I don’t think that they 
count tor much. A large loan is not to he negotiated 
in a hurry, even in tho ease of a private mnnpy-I*nd- 
er It is also the fashion to say that severity of 
collection affords a discouragement. Loan instalments 
should always be suspended if the season is such as 
to require suspension of revenue but there is little 
advantage in making the instalments repayable in 
m , the next year. If one in- 

Too early repayment I< tho real stalment lias to be suspend- 
dl cmiragcimnt. «|, it shou | cl b( . p0H ^ d 

till after the last instalment. 
Save, however, for severity in a year of losses, 1 do 
not think that tho demand for repayment is much of 
a deterrent to men taking loans. The real deterrent 
consists in making the first instalment repayable too 
soon. Tho rules permit of the first instalment, being 
fixed three years after tho rocoipt of tho loan, and 
this procedure should be followed, and tho term ex- 
tended to five years when necessary. Tho rules also 
allow a maximum term of 35 years for repayment. 
So long a terra is only necessary in the cose of very 
large loans given for expensive works. Fifteen years 
should be the ordinary term. It has boon the fashion 
to fix three, five, nine and sometimes ten, but more 
often the shorter periods. The applicant is asked 
when lie will repay the loan. A borrower is always 
sanguine about tho time in which he can repay a loan, 
and he mentions a short one as an inducement to 
getting it. Very long terms are unnecessary and risky 
in the case of tenants of short standing or small status, 
and the security for advances is weakest when the 
country is deteriorated and tho demand is for tenants 
ami not for land. 
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49. The Laud improvement Loans Act requires cer- 
tain formalities, such as lo- 
a mount of advance allowed. cal notification and tlie hear- 

ing of objections (section o), 
and the Government is bound to bo satisfied that the 
security offered is adequate. It has been stated in 
evidence that the rules do not permit of sufficiently 
largo advances being made. Hut Rule 7 allows the 
loan to be made to the full value of the land for 
^ Inch it is taken, or of the landed security offered liy 
sureties, and the Commissioner may oven sanction a 
larger amount than this. 

ft is true that in the case of occupancy and ordi- 
nary tenants, Rule 9 requires the joint personal se- 
curity of not less than three occupancy tenants, and 
the loan cannot (without the Commissioner’s sanction) 
exceed three times the total rontal of the tenants who 
offer security. But since that rule was framed the 
Tenancy Act, uections 40 (3) and 70 (3), specially pro- 
vides for the sale of the holdings of occupancy and 
ordinary holdings in recovery* of Government loans. 
Tins therefore enlarges the security which such ten- 
ants can offer whenever their land has a market 


value. 

The land for the benefit of which the loan lias been 
granted cun bo sold free of all encumbrances, vide sec- 
tion 7 (c) and the proviso to that section. I he only 
question is what is the land included under that term. 
When a tenant improves one field ill his holding, 
docs the whole liblding constitute the land for tlio 
benefit of which the loan has been granted, and in 
the case of a malguzar does the term comprise the 
whole village F I am not aware that this question 

lias ever been judicially raised, but it is one that 
might be raised at any time, and olio therefore which 
should be made clear. 

(50. Another matter in connection with those loans 
that is often raised is the 
Hate* of intorent. interest. Thu Chief Commis- 

sioner may sanction loans at 
a lower rate of interest or free of intorest altogether, 
and the Commissioner may order that the running of 
interest may ho delayed “ until «a date which shall pre- 
cede by at least six months the date fixed for the repay- 
ment of the first instalment of principal. Otherwise 
the interest runs from tlio 

Moderate but penal intercut in date of the loan and is not 
a mistake. less than 6.V per cent., and 

the Deputy Commissioner 
may charge 12^ per cent, on any instalment of prin- 
cipal or interest that is not- paid in time. I havo no 
belief in penal interest, but in all other respects the 
rules as to interest appear to be sufficiently liberal. 
The rate is well below the prevailing rates at which 
money can be borrowed from private lendors, and has 
certainly not deterred would-be borrowers. 


51. Ou the whole, then, it appears that the rules 
offer sufficiently attractive 
More power* hliould lc given terms if full advantage is 
to the Deputy Cnminltudoiwr. taken rtf them, but it might 
be well to give more power 
to the Deputy Commissioner. Tho necessity for obtain- 
ing sanction may deter him from offering. more favour- 
able terms, and gives tlio impression that the more 
liberal concessions aro to bo applicable only to excep- 
tional cases. 


There is, in my opinion, a great field for tlio exten- 
sion of land improvement 
A grout Held for tho gradual loans in this province, if tho 
extoiihiou of loans. terms for repayment aro 

made more liborul than has 
been the existing practice, and if these terms are pro- 
perly published in tlie villages. But 1 would advocate 
a gradual increase. It is a mistake to press loans on 
unwilling recipients, and just at this moment the peo- 
ple are impoverished and indebted, and unwilling to 
add to their obligations. 

In normal years the sums advanced over tho wholo 
province Holdoin exceeded 
Fixed annual allotment fora R s> 30,000, but of late years 
term of yearn should be made f am i ne loans, which nro 

a ' n a e ’ really hmd improvement 

loans offered under special terms, have confusod the ac- 
counts. I would estimate, however, that we could in 
the near future distribute four or five lakhs annually 
over tlie province, but progress must be cautious, for 
there is great risk that loans would be misapplied to 
payment of creditors, and supervision becomes diffi- 
cult as loans become very numerous. We must also 
be prepared for disappointments. If an annual allot- 
ment of five lakhs were made, it would never do to 
reduce it, because in tho first two or threo years it 
was not fully distributed. 
Special ofltacr not generally I am not much in favour 
required. of a 'special officer being 

appointed for tho distribu- 
tion df these loanB. Tho Deputy Commissioner and 
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his Exccutivo Assistants should bo able to do what 
is required, but if in any district or at any particular 
time applications for tlio loan become very numerous, 
it would bo easy to detail ail officer ou special duty 
to deal with them. 

62. Reference has boon modo in the course of tho 
Commission's inquiry to tha 
Aid other than pecuniary to advisability of lending tho 
private works. services of professional well- 

borers in tracts whore it is 
desired to push well-irrigation. This would bo a kind 
of work on which expenditure would bo justified from 
the Provincial Improvement Fund, provided that such 
a staff was procurable, at .all events in the beginning. 
If the staff was found to bo satisfactory, there is no 
reason why well-to-do people should not pay for its 
services at a tariff to be fixed by tho Agricultural 
Department in all cases in which the operations were 
successful. 


Similarly, if we have an Agricultural Engineer with 
a skilled establishment, it 
KspoMully useful In the cum* of might he put at the disposal 
Court of WunK of private individuals for 

. , the purposo of giving advice, 

or of making surveys, a charge being made tor these 
services to bo credited to the Fund in tho ease of all 
well-to-do persons. Services of this kind would bo 
specially valuable to our Courts of Wards, winch am 
often unable to undertake important works for fear 
of wasting their wards’ money on some ill-considered 
or ill-carried out scheme. The largo solvent states, 
the only ones in which import nut projects can be un- 
dertaken, could woll afford to pay for this profes- 
sional assistance. 

63. My recommondations under head III of this 


Simman of r< commendation^ note may tlicrcforo he SUm- 
rrgardiiw private* woikn mod up as follows: — 

!♦ — The constitution of a Local Famine Pre- 
vention Fund to which would be credit- 
ed — 

(« 0 The proceeds of the present additional 
rates. 

(b) Any fees paid by Court of Wards’ es- 
tates or by private persons to tlie Agri- 
cultural Department for advice, sur- 
veys, or pro less i on a I assistance. 

(c) Any fines imposed ou malguzars who 

refuse to carry out their obligations 
regarding tanks. 

II. — The addition of an engineering branch to 
the Agricultural Department to bo charged 
to the Fund mentioned above. 


HI. -The balance of tlio Fund to bo devoted to 
grants-in-aid for agricultural improvements 
equal to half tho cost of such improve- 
ments. 

IV. Enlarged powers of Jund acquisition for tho 
improvement of village tanks, and to givo 
temporary control over distribution of 
water in emergent cases in tunes of 
drought. 


V. — Exemption of improvements for a fixod 
minimum term of 30 years or 50 years ac- 
cording to circumstances. 


VI. — Special rewards in the shape of proportional 

quit-rent or revenuofreo grants for 
specially costly works on a scale to be 
determined, to be given on completion of 
the work with such retrospective effect as 
is necessary. 

VII. — The encouragement of tnkavi by longer 

terms for repayment, postponement of 
first instalment to three or five years, and 
by suspension of instalments in the event 
of crop failure, effect being given to oaoh 
such suspension by putting on all subse- 
quent instalments by one year. 


IV The immediate practical steps to be taken to 

(five effect to the objects desired. 

54. The construction of irrigation works which the 
Government may decide, 
Nmvsity of frumi nr a corn- xjp OU the recommendations 
5! c 5r,£3* rom, ‘ * Uh on of the Commission, to un- 
' ' ‘ ctortake as State works must 


necessarily he spread over a long term of years, and 
such funds .as may he allotted annually should there- 
fore he devoted to the most urgent works, that is to 
say, to works in tho tracts which most need protec- 
tion. 

Tho selection of tracts to which money should first 
be applied must therefore 
r™: be the first duty. Having 
ctt< done this, wo shall sco which 
of tho projects already pre- 
pared fall within theso tract*. If any of these tracts 


Investigation In tract* not 
teotrd or mod. (mutely j-rotr 
bv project* already prepared. 
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Mr. B. n. aro cither not protected at all, or are imperfectly 
Craddock . protected investigation must be directed to projects 
in them if such aro possible. 

Construction will follow in tho same order, but 
the programme must bo well 

Determination of certain priu- ahead of construction, so 
cipiew. that in the event of famiuo 

occurring, relief works may 
ho selected to tho best advantage. f lhe projects al- 
ready drawn up in a preliminary stage must be put 
into a filial shape, if local examination and consulta- 
tion with Jtevenuo Officers show that they aro worth 
constructing. Hut information has to be obtained and 
a decision nutdo in respect to such matters as the duty 
of water, the standard tank capacity to he adopted 
with reference to tho rainfall, tho degree of protection 
to bo aimed at, and the proportion of protection 
which will stavo off famine in any tract or group of 
villages. 

55. So far os immediate construction is concerned, 
we have in Kaipur and Bi- 

Karly completion of works in jaspur a number of unfinish- 

famiuo ^ ' 4 "‘“ erf works commenced in tho 

famine which should clearly 
bo completed. Wo have learnt from the Chhattis- 
gurh officers that these works are eminently suited 
to givo protection to typos of villages which aro most 
liablo to foiluro, even though they may not bo situ- 
ated in tho tracts over which as a whole failure was 
most general. They aro ready to hand; tho fresh ex- 
penditure to bo incurred is not large, and they will 
give us admirable exponenco. Let them be com- 
pleted as noon as is possible. Hut let not completion 
of projects from preliminary to final stages or investi- 
gation come to a standstill meanwhile. 

We must have a district irrigation scheme just as 
have a district road scheme, and just as roads in 
the road scheme can be readily transferred on to the 
famine programme, so will it bo with works on the 
irrigation scheme. 

These are tho measures necessary with reference 
to major works to be executed by the 8tate; but 
ihero is an extensive village work programme to be 
prepared, which will include tho minor works cap- 
able of being constructed as village uorks in fammo 
time, and of being gradually carried out from the 
local Famine Prevention Fund in anticipation of 
f ami no. 

60. Tho measuros summarised under Part III of 
this note in paragraph 62 

Karly introduction of mca^urea are capable of being intro- 
tU cuhhccl in Part HI. duced at a very early date, 

and there need bo no delay 
in respect) to all which do not require legislation ; that 
is to say, all exeopt those which refer to the acquisi- 
tion of land for private works. 

Legislation will certainly bo nocossary both for tho 
control and management of 

Hut any lcgihlutiou Decennary 8tute works, and for obtain- 
vlll require caution. mg tho powers of acquisitior 

which 1 have indicated in 
respect to local Works. But this is too important a 
measure to bo hurriedly pushed through. It is possi- 
ble to indicate general lines; but further experience 
and much discussion are necessary beforo details can 
be determined. Opinions may, however, be invited 
on tho general linos, and 1 should be disposed to re- 
commend a short special Act in preference to amend- 
ments of existing Acts. Our Lund ltevenuo Act is 
already encumbered with unwieldy interpolations and 
amendments, and tho intor-depvndenco of public and 
private irrigation in this province will make it dill* 
cult to meet its needs by .amendments or additions to 
tlie Wort horn India Canals Act. 

57. 1 will now bring this note to a close by roughly 
indicating for each district 

(icn^ral el .'till ol district what scope exists for exten- 
sibilities. sion of protection in one 

shapo or uuotlior to the dis* 

ti active parts of each. 

Saugor.-— There are 25,000 acres of rice in this 
district, o' winch all but a small fraction is irrigated. 
Local inquiry is needed ns to whether this can bo 
usefully protected or extended, aud whether rice can 
bo substituted for some of tho area (82,000 acres) 
ci op pud vith tho lull mil lota. But apart from this 
tile chief scope lies for improvements of khnrif cultiva- 
tion, cotton end piar, on woll-devisod sites; for the 
extension of well-irrigation (over 3,000 acres of wheat 
were irrigated in 1000-01); and, lastly, and chielly, ior 
the extension of bunding of wheat fields. Improve- 
ments are e peciully needed in the Khurai Tahsil, 
where past failures have been most severe, and kanB 
has most extended. 


I believe also that tho Khurai Tahsil comprises 
most land of the kind for which canal irrigation has 
been attempted in the adjoining districts of Bundei- 
khand. by means of the Betwe Canal, the results 
gained by which would be of much interest. 

IJamoh . — This district is divided into well-marked 
have Li and non-haveli areas. The central traocB, which 
aro chiefly black soil whett land, offer the most favour- 
able held for the extension of bunding, which has al- 
ready made some progress. There is also scope for 
well-irrigation to be extended. 

In the non-haveli portion of the district there is 
a rice area of over 70,000. acres, whilo another 70,000 
acres aro croppod with hill millets, Thore is consider- 
able scope for the irrigation of this nco land, and of 
the wheat land adjacent to it. 

Jubbulpurc . — There are no loss than 220,000 acres 
of rieo land in this district, of winch »ubout 120,000 
acres are doubled-cropped, and provided for by the 
bunded fields. For the rest irrigation is desirablo. and 
it should be possible to convert into rice land, ,r to 
substitute better cropping for some of tho area ( ; uhj.000 
acres) now growing kvdon and kutki. Most fi ^ f Vhe 
wheat area is protected by bunds. But those be 

further extended, and the two systems ear de- 
veloped. ^ 8) 

Tho tracts most liablo to suffer from drought are 
tho Mur war a Tahsil and tho Kundum and Bargi 
Circles. 

Manilla.— Agriculturally the most backward district 
m the province, over 60 per cent, oi the population 
being aboriginal. As about half the district is hold 
on rayatwari tenure, the State has spooial obligations 
in respect of it. Over a limited area it has land like 
that of the Jubbulpore haveh , but for tho rest there 
is a groat deal of poor hilly land. There are over 
HO, 000 acres of rice and 220,000 acres of hill millets. 
There exists vory considerable scope for additional rice 
cultivation ; juur aud cotton are practically unknown 
in the district), and their introduction seems desirable. 
Well-irrigation is very scanty, and the people have 
very little capital; but tho district suffered much more 
in 1806-97 than in 1899-1900. 

Sconi. — Tho southern and south-eastern portion of 
tins district contain rice land akin to that of Bala- 
ghat and capablo of being greatly scoured by irriga- 
tion. In the rocky Laklmadon Tahsil it might be 
possible to extend jaar , and perhaps cotton ; and there 
should certainly be room m the valleys for much more 
well-irrigation. Tho haveli tract on tho Ghhindwara 
border might offer a field for bunding. This and a 
corner of the district situated below the ghats did 
fairly well in both famines. 

Aarsinghpur . — Bunding of wheat is well known in 
this district and ia capable of much extension, es- 
pecially in the Gadarwara Tahsil. In tho south of 
the district at tho foot of tho 8atpuras there is a 
light soil tract which offers a field for irrigated rice. 
The area now unirrigated is 26,000 acres, and this 
part suffered greatly in the droughts, while the central 
area of the district oscapod very lightly. There is 
a light soil area in the Gadarwara Tahsil which it 
might ho possiblo to help by tars . 

il oshanyubad.— In this district the protection of the 
wheal crop should be the first consideration, chiefly 
by bunding, and to some extent by wells and tanks. 
The Hohagpur Tahsil contains the lightest soil, and 
tho so-called black soil of the tahsil might be round 
to take irrigation, if any good projects can be found. 
In the west of the district better cultivation of kharif 
crops is a possible improvement deserving encourage- 
ment. Tlie district became too dependent on wheat, 
and has suffered for thiB. Bice is not important; but 
there is a strip of land along the Tawa in which wells 
might bo increased. 

Atmar.— -Well-irrigation for the cultivation of wheat 
in the valleys, and fer the protection of the khaiif 
crops olsowhero, is practically the only form of irri- 
gation which is promising. Within limits this is the 
part of tho province in which wells can be pushed 
most. 

BctvX and Ghhindwara above the Qh&ts . — Wells 
are capable of extension in these districts, and in tho 
level light soils there might be much scope for the in- 
troduction of rice with irrigation. Experiments are 
necessary. Northern Betul below the Ghats should 
offer some good tank sites. In tho level portions of 
tho plateau in Betal thoro is a very good field for 
extending well-irrigation, and sugarcane cultivation 
might revive. The Chaurai aud Lmga tracts of 
Chhindwara contain some level wheat land similar to 
that of the 8ooni haveli, in which bunding might be 
tried. The area of rice in those two districts is in- 
significant; that under hill millets is very largo. 
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The S&usar Tahsil or Chhindwara below the Gh&ts 
is similar to tho cdfcton-juar country of Nagpur, and 
affords scope for well-irrigation. 

Wardha .— The Arvi and Wardha Tahsils are cot'con- 
j uar tracts; well-irrigation might be extended, but 
nothing else can be dono. In the Hinganghat Tahsil, 
there is a rabi area in which the bunding of fields 
might be tried as an experiment. 

Nagpur . — In the west of tho district there is a 
cotton-juar tract. There is good well-irrigation which 
can be oxtendod. In the centro and south of the 
district there is a large area of wheat land, part of 
which is favourable to minding. The east of the dis- 
trict presents features similar to those of the adja- 
cent rice country, and thoro is scopo for lice irriga- 
tion. 

08 . Bhandara , Balughai , Chanda , Baipur , Bilas- 
pur, and Sambalpur. These are tho great rice dis- 
tricts of the Province, and it is in these that the 
greatest field is open for tank irrigation, large and 
small. So much has boon said about them both in 
this not© and in tho evidence before tho Commission 
that it is unnecessary to repeat details here. But 
a few words airo necessary in 

Special remarks regarding respect of Sambalpur. That 
Sambaipur. district is composed almost 

entirely of light soil. Its 
climate is on tho whole more secure, since tho cyclonic 
storms of September and October, which move away to 
the north-east and leave the bulk of tho Province 
untouched, frequently give Sambalpur rain. The con- 
figuration of the country and its soil afford facilities 
for irrigation, and tho attitude of the people towards 
irrigation moro resembles that of tho Wainganga dis- 
tricts than tho rest of Chhattisgarh. Uni iko Baipur 
and Bilaspur, the district is not hampered by the 
remains of the lakha-hhaia system which so impedes 
improvements in Baipur and Bilaspur; but, on the 
dehor hand, its tenure is such that the private owners 
have no interest in making tanks except such as 


improve their own bhogra 6 r homo-farm. Large irri- Mr. B. H. 
gation works ane perhaps less necessary in Sambalpur Craddock . 

than elsewhere, but the districts should not be entirely 

neglected in any scheme of improvement whioh may 
be adopted for the Province at largo. 

69. As regards tho scattering of fields which liaa 
resulted from the old hikha - 

XMkhu-ihain system in lluipur bhata sy.$tom in Baipur 
ami Bilaspur. and Bilaspur, it is difficult 

. to know what to suggest, 

the present law would recognize tho exchange of 
tenures which »a final redistribution of fields would 
entail; and if all the parties concerned would agree, 
the operation would bo legal. But tho idea of such 
a distribution has faded, though tho results remain, 
and the difficulties in tho way of a compulsory redis- 
tribution would intensify several hundred-fold those 
which are encountered in tho division of sir Land in 
a partition proceeding. Gradual action by pressure 
brought to bear on malguzars seems the only course, 
but if the idea caught en it might rapidly develop. 

GO. Two statements are attached to this note show- 
ing, respectively , tho detail* 

Ntatemcntw attached to thi> of irrigation in 1900-01, 
uot0, and the total figures of cer- 

tain distinctive years. 

In 1900-01 tho decrease in irrigation is in great 
measure duo to tho decrease in rice cultivation and 
want of seed and resources. In Chhatti.sgarh the re- 
turns of the last few years have boon disorganized 
by settlement operations arid famines, and confusion 
has arisen with reference to the area which is irri- 
gated by percolation (tho pajta). In other parts of 
the 1 rovinee, however, tho statistics aro moro reli- 
able, and show how irrigation is resorted to in normal 
years and how village tanks are apt to fail wlion tiny 
aro most wanted in years of drought. A very brief 
memorandum showing the advantage in crop outturns 
winch embankment or irrigation will give is also 
added. 
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INDIAN IRRIGATION COMMISSION: 


BENGAL. 


Mr. C. E. A. W. Oldham, Collector of Oyn. 
( lianlciporc , 8J+th October 1002.) 


Mr C F A Q* ('/Vic President .)— How long have you boon Col- 

ir. oidham. Jeotor oi ncai ‘y five y ( ‘ ar8 * 

2. Q. Before that were you in this part of the world P— 

Vt* s. I have served in Sbahabad, in Duvbhanga and in 
Monghyr also. 

3. Q. And you have probably had somo experience of 
famine P — Very slight. In 1892 in the Monghyr district 
I was in charge of a small famine relief circle. The dis- 
tress waH not severe. 

4. Q. Would you say that there was any place in your 
district wheie there is a reasonable fear of famine, or are 
you practically immune ?— *1 don't think we are immuno, 
but we are almost immune at present. There aro ono or 
two tracts in the district in which I think famine might 
occur. 

5. Q. And what is the characteristic of these districts P Is 
it nn absence of pains or a bars, or is there any deficiency 
of rainfall P — The normal rainfall is low in our 
district as it iH in the Shahubad district. Secondly, the 
means of irrigation in these tiacls aro few and unreliable; 
the lands are high ; the soil is not very productive ; and if 
a good rainfall does not occur, the reservoirs and artificial 
channels for irrigation are not filled, and consequently the 
crops sutler. 

6. Q. What would be the remedy for thin P — The only 
remedy is tho extension of the system of artificial irrigation 
by channels, reservoirs and wells. 

7. Q. The extension of channels and reservoirs ha? pro- 
bably its limits ; has it not P Has all been done that can bo 
done P— 1 think not in the case of cliaunels, and in tlo case 
of reservoirs also, I think, there is room for extension 
and improvement. 

ft. Q. These channels ; are they derived from tho streams 
coming from the Oya bills P— From tho hills of Chota 
Nagpur which fringe tho Gya district. 

1). Q. And which aro torrential P— Quite so, with the 
exception of two or three streams which are more or less 
perennial. The Punpun generally has water all the year 
round, though It. has very little in the hot weather ; and 
there are two other small streams which retain their water. 

10. Q. The Punpun passes through Patna also? — It 
does. It is a small river, but. still it retains water, owing 
to the soil through which it flows. 

11. Q . These ahars and channels are very ancient, I 
suppose? — They are, no doubt. 

12. Q. Thoy are entirely of native-making P They 
have not been suggested by us P— Not at all. By far the 
gi eater part of them dato from before the British rule. Tho 
tendency now is for these channels to fall into disrepair 
owing to the disintegration of proprietary rights. For- 
merly when these channels wore mado they weio made by 
the order of large zamindars who owned large estates aud 
had largo powers— powers which no zamindar at the present 
day wields or can possibly wield under our laws. For 
instance, the Maharaja of Tikari was all powerful in the 
distiict one hundred and fifty years ago, and in tho time 
of previous Maharajas, who had similar authority, tho 
greater portion of these channels were made, though wo 
have no historical records of this. Now it is impossible for 
such new channels of this description to be made by any 
zamiudaT, because bo will have to carry them through the 
lands of other zamindars who will not agree, or who will 
obstruct in some way or another. 

18. Q. Then that state of things is at least partly duo to 
this unfortunate want of cohesion among them in recognis- 
ing common objects? — It is the state of society at prosent. 
It is a lamentable condition of things no doubt, but it is a 
fact that no two neighbouring zamindais will combine 
together to help in a work of common benefit. 

14. Q. And that the zumiudars in this great sub-divi- 
sion of hind are not as laige zamindars as thcie were for- 
merly?— Not nouily. This disintegration is going on 
daily. It is admitted by all. 

15. Q. What is the remody P— Disintegration we cannot 
prevent. The only device for getting round the difficulty 
is legislation. 


16. Q. Legislation in the direction of making the author- 
ity of the Collector more supreme P— Of enforcing the 
up-keep of these channels on which the cultivation of the soil 
or of ^ths of the soil of tho distiict depends, maintaining 
them, repairing them and extending them where necessary. 
Without legislation this cannot be done. It is impracti- 
cable at present. I know many cases of pains which 
have fallen into disrepair owing to those causes, and which 
have either become unused, or partly unused, or so largely 
silted up that they are rendered less serviceable than they 
used to be. 

17. Q. And would you give the Collector summary 
powers to levy a fine in order to get the work done or force 
the men to carry it out P — I would give the Collector such 
power as this that he should be in a position to say to oer- 
tain zamindars who own the lands thiough which these 
channels pas*, “ repair them/* and if they did not carry out 
his instructions, he should be empowered by law to havo 
the work carried out himself and to realise tho cost from 
these zamindars in proportion to thoir interests. 

18. Q. Do >ou think the effect of such a law being 
passed would be to put them on their mettle. If not, it 
would givo tho Collector a great deal to do?— I think it 
would have that effect also. 

19. Q. Do these works really roquiro soino professional 
advice to manage them?— They do in their inception. 
That is another point on which legislation is required. No 
new pain should be constructed unless it be approved by 
some professional man. 

20. Q. I gather it would not be very easy to construct a 
new pain without interfering with the rights of some 
other zamindars? — It would be difficult. Objection would 
no doubt be raised by the zamindars having riparian inter- 
ests f inther down. They would perhaps go into the Civil 
Court for an injunction or for damages. 

21. Q. (Sir Thomas Bigham) — Can they get an in- 
junction to prevent them P -I think so. Certainly. The 
Civil Court has full powers to interfere in such matters. 

22. Q. They can prevent a pain being constructed P — 
They can issue an injunction. 

23. Q. Then tho case goes up to the High Court P — 
Frequently. 

24. Q. These pains are little channels leading out of 
nullahs, I suppose P— Leading fiom the rivers. 

25. Q. Big and little P — Yes. 

26. Q. Does tho zamindar put a bund partially across 
the nullah P — It is not necessary at all. (The witness 
illustrated bis meaning to the Commission.) 

27. Q. Is the zamindar allowed to put a bund across a 
pain , or partially across it P — In many oases they have 
acquired what is called a prescriptive right to do so ; but if 
any zamindar were now to bund up a pain, whore it has 
not been the custom to make a bund hitherto, the other 
proprietors would at once go into Court and get it broken 
down. 

28. Q . (Mr. Muir- Mackenzie)— And do ther, as a 
matter of fact, ever attempt to do that P— Very rarely. 
Occasionally they do. Only the wealthy zamindars are able 
to risk it. 

29. Q. (The President) — 1 Then I suppose tho ahar does 
double duty in irrigating the lands and having its own bed 
irrigated? Is that so?— It is, Sir. An ahar fills in July 
and August and part of September. It is then easy to 
irrigate paddy and other crops, and as soon as the water is 
all used up, rabi crops are grown in the bed of the ahar . 

30. Q. And to which is tho greatest importance attached 
— to the paddy or tho crops grown in the bed P — Paddy, as 
far as my expevienoc goes. No doubt a very excellent rabi 
crop iH produced in the soil of tho bed, but it is a very 
small oue. 

31. Q. Are wells kept up in the neighbourhood of these 
ahars p — I have not noticed that in the Gya district. 

32. Q. (Mr. Muir-Mackenzie.)—Yow don't find that 
people choose sites for their wells by preference in their 
neighbourhood ? — No. Ahars are generally made at a 
distance from the villages. 
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83. Q. And the wells are generally close to the village P 
—In my district, Qya, wells are only generally used in 
proximity to the villages. In what is known as the 
dihana. Well irrigation outside village lands is very rave. 

34. Q. (The President.) — Do you know whother any 
applications are made for advances to have altars, pains or 
wells P—Ohtensibly for this purpose there are numerous 
applications, hut the greater part of the money is spent 
otherwise in Biich cases. 

35. Q. Is there any system of talcavi advances for wells P 
—There is no special system for wells. 

30. Q. In your district does irrigation by walls occupy 
an important place P— No. Pains and ahars are far and 
away ahead. I calculated that about half the cultivated 
area in the distriot is irrigated fiom ahars and tanks. 
Tanks are very few in the Oya district, but nearly half, if 
not quite half, of the whole cultivated area of the district 
is irrigated from these ahars and tanks. 

37. Q. And then how much irrigation is thoro from the 
pains P — I cannot exactly say. 

38. Q. About a quarter H— Quite, - perhaps a third. I 
would not be sure ; I have not calculated this. 

39. Q. Would there not be a feeling of confidence, if you 
had a well for the ahar, that in years of drougl t it would 
stand out better P— A woll irrigates such a snail area. 

40. Q. Do you know how miioli it is iq this part of the 
world ? — A well will not irrigate more than 25 bighas here. 
The average area irrigated by wells is about 5 acres. 

41. Q. Is that all the year round P— Yes. 

42. Q. (Mr. Muir-Macken z ie.)-~ Does that moan a well 
of a single mot or more P — A well of one mot will irrigate 
about 5 acres. 

43. Q. (The President) — Do you think any assistance 
is to be rendered to irrigation by a more liberal system of 
takavi advances ?— I don't think it is a satisfactory sys- 
tem. I don't think it would bo satisfactory. 

44. Q. And win , please P — Because these advances are, 
as » general rule, not spent on those works for which they 
are ostensibly taken. 

45. Q. Andean they not be looked after P— It is very 
difficult to ensure control, especially whero you have got a 
large number of advances. It is impracticable, in fact. 

40. Q. Would it be worth while to have a special officer 
or some one under the Collector for this purpose P — I 
don’t think so. I would not advise it. I would depre- 
cate any further special establishments, 1 hey are only a 
source of harassment. 

47, Q. Do yon think it would he a good thing to have 
a special offieer going round the district giving takavi 
advances P — I think that would lx* useful. Even in my 
district, I think, it would be useful to have a special oilicer 
going round and giving advances. 

48. Q. (Sir Thomas ] fig ham.) — What would it be spent 
uponP—On the making of wells, repairs of ahars, cleaning 
out of channels, pains , etc. 

49. Q. (Air. Mu it* Mackenzie.) — I don’t quite under- 
stand why you push the advances so much in Oya if you 
deprecate the extension of the system P— I don’t deprecate 
the extension of giving advances. 1 deprecate the appoint- 
ment of a special establishment. 

50. Q. (The President.)— I see you say in your note 
that u a systom should be introduced by w hich sanction to 
the grant of advances could be more promptly given and the 
cash paid personally by a gazetted officer at convenient 
centres." You see no other practicable way of doing it or 
any better way than this p— I think it iB one of the means 
to the end that wo want to attain. 

51. Q. (Sir Thomas Higham.)— You speak of one canal 
that you have in continuous flow ; that you call the Pafcna- 
Oya Canal P— Yob. That is one of the branches of tho Bone 
system. It irrigates a comparatively small area in the Gya 
district. 

52. Q. And on the Sone Canal do they take tho rents in 
share of produce (bhaoli) P— In some parts, hut the rents 
are generally cash in canal -irrigated areas. 

68. Q. Do you think, as regards tho water-rates on the 
Sone Canal, more might be taken from the occupants P— I 
think that the compensation from the canal irrigation in tho 
way of additional produce is more than what they pay for 
the water. More could bo taken perhaps from them. 

54. Q. In the caso of the non -occupancy tenants there 
is na limit to the power of the landlord to raise the rent. 


Is there P— Thero is a limit. He would have to go to Court 
1 think. 

55. Q. Can landlords enhance the cash rents on their 
non-occupancy tenants P— There are provisions of tho law 
by which they can. 

56. Q. Have they risen in consequence of tho water 
advantages P— Yes, very largely. 

57. Q. Would not that point to the fact that occupiers’ 
rates are not as high as they might be P—1 will not say 
that they are increasing now on those lands which luivo 
reached their full degree of productiveness. 

58. There is m<re competition in the way of applications 
for water now than there was formerly ? Certainly, 

59. Q. So that if the rate was raised people would still 
come forward and want tho water P— I think they would 

00. Q. You have very strong views as to the rates being 
too low p — I will not say they are too low. 

61. Q. You say that the cultivation in the district depends 
on tho Links and ahars? — Half the artificially irrigated 
cultivation. 

02. Q. That includes tho pains too?— No. 

6.1. Q. What proportion is dependent on the pains? - 
Mr. Muir-Maekenzie also asked me that question. I am 
not in a position to say exactly, but I should say one-third 
roughly. 

04 Q. One-third of the artificial irrigation P— Yes. 
56,000 acres are, I think, irrigated by the canals. 

65. Q. You say that one reason for preventing the con- 
struction of new puns is that the holdings have become 
very much smaller, and that the landowners have much less 
p./wor. Supposing that could 1 m* got over, would there not 
be un objection on the part of all the owners of existing 
pains to any now ones being constructed. Would it Jm 
possible to construct any more without interfering with 
existing rights and privileges P— Yes, it would. There are 
some streams from which no pains have been taken off at 
all as yet. 

60. Q. There are some? — Yes. 'I here are some plans, 
moreover, high up the streams where a pain might bt* taken 
off and no objection would be raised. 

07. Q. Then there is room for the extension of pains if 
yon got over this difficulty P — I here is room. There is 
room for still more important improvement in the way of 
repairs to, and maintenance of, existing pains. 

68. Q. llocause the present owners will not combine P — 
Yes. 

69. Q. Does one pain irrigate many independent hold- 
ings P — A pant may irrigate a hundred or two hundred 
villages or more ; that is to say, a large pain would 

7<L Q. And thei c is no way of enforcing the clearances 
among such a number. Ih there no power for management 
— no pane hit// at P — None. 

71. Q. Then who is supposed to take tho initiative p— 
The zamindars. It is their business The system in Gya 
is the bhaoli system of rents which theoretically entails 
upon the zamindar the duty of maintaining these works of 
irrigation. That has been tin* custom from time immemo- 
rial. There is no law on the subject ; some legal provision 
is required. The Collector cannot interfile at present, but 
he ought to be able to. 

72. Q. When you have a number of zamindars, it simply 
depends upon their powers of co operation P — 

73. Q. Cun any external influence be brought to hear 
upon them P— No legal influence. 

74. Q. Only personal P— Tho days for that are in fact 
departing too. 

75. Q. For that you say you would require legislation; 
would you not P— Certainly. It cannot he done without 
legislation. 

7G. Q. To whonf would you entrust the duty of enforcing 
their up-keep P~ To the Collector. 

77. Q. Not the District Hoard ?— No. 

78. Q . (Mr. Muir^Mackmzic .) — Why do you object 
to the District Hoard P— Localise it is a Loatd. 

79. Q. (Sir Thomas ffigham.)—\) o these ahars have an 
excess of water coming into them P— * Occasionally. 

80. Q . Is that not a common trouble? — Fairly common, 
but they ought to have, and nearly always have, un escape. 

81. Do they have an escape big enough P — If it is not 
big enough, of course the ahar may burst. 
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82. Q. Aro they ever filled from the pains P— Yes, 
sometimes. 

83. Q. You may fill one anil then the rains come down 
and it overflows?— Yea, that is possible. 

81. Q. I suppose they belong to the same owners as tho 
pains P— Sometimes. 

85. Q. There is no question of paying for having them 
fillod up ?— No. Ahars, you will understand, are pre-emi- 
nently suited for the higher lands where pains cannot go. 
Pains , as you understand, can only follow tho valleys of 
the streams, hut ahars are intended for tho high lands— 
what aro known as tanr lands in tho G)a district where 
pains cannot reach. 

86. Q. Is there room for making more of theso ahars P 
— Yes. 

87. Q. What do they n ant, — money advances, or some- 
body to give them a lead P — Money, enterprise, education. 

88. Q. Do they make many new ones now ?— New ahars 
aro occasionally made. 

80. Q. You could not give any idea ns to the numbers P 

-No. 

00. Q. T suppose you have never had famine in the Gya 
district ; have you P— We are supposed to have had it in 
1873-74. 

01. Q. Have you got any irogrammo for works there? 

— Yes. 

92. Q' What sorl of works ? — Hoads, tanks. 

03. Q Irrigation tanks P— Tanks which would be used both 
for drinking and irrigation. 

04. Q. Would it ho possible to employ famino labour in 
clearing these pains' out and putting them all to rights, or 
would that he objectionable, as being private property ? — It 
might, lead to disputes. 

05. Q. Would the owners ho able to employ labour in 
that way P— No doubt they would, but wo would be doing 
work for private persons, not for the public. 

96. Q. That is bettor than doing work which is useless P 
— Wo do not do work that is useless. Tanks aro not useless, 
nor arc roads useless. 

97. Q. You have plenty of useful works to employ your 
labour P — Coitainly. 

98. Q. You employ labour that you have on roads P — 
Yos, and tanks of which we aro not likely to have a large 
number. 

99. Q. You propose to put in masonry heads to those 
pains f — I think that is a very urgent necessity. 

100. Q. Would there he any great objection on the part 
of tho owners to that P — Thcro would be some objeotion, no 
doubt, but it should be overruled. Great distress is being 
caused by the non-oxistenoe of such head -wot ks. 

101. Q. Would tlioy welcome heads like that to prevent 
damage, or would they regard it as a means of reducing 
supply P — The latter. They would not welcome it. 

102. Q. Would you proposo to make them even if the 
objection exists P — I would give them tho option of doing 
it., and if they did not, I would have it carried out and 
recover the cost from them. 

103. Q. You would do it at their expense ? — Yes. 

104. Q. (Mr. Muir m Mackenzie.) — With reference to 
land improvement loans during the last five years, I notioo 
that the largest number was made in 1896-97,— 107. Can 
you tell me tho amount P— No, but Its. 1,04,000 was spent 
on irrigation works alone,— wolls, tanks, irrigation ohannols 
and reservoirs. 

105. Q. About a thousand rupees a loan P 

106. (Mr. Allen.)— Rs. 1,04,550 was spent. 

107. Q. Were the loans as large as that P — 1 That was 
exceptionally heavy. 

108. Q. Tako 1898-99 P — There were 18 loans and 
Rs. 15,185 spent. 

109. Q. That, again, is nearly a thousand rupees a loan. 
To whom are they geneiallv advanced p — Thero are two 
kinds of advances, Those fignres represent only the Land 
Improvement Loans Act. Advances are made both to 
zamindars and rayats, for improvements to zemindars, 
under the Agriculturists* Loans Aot to cultivators; very 
rarely to cultivators under the Lund Improvement Loans 
Aot. 

110. Q . Is tonure any obstacle P— No. 

S. E. B. 


111. Q. Then why do you advance so rarely P— They 
take their loans under different Acta. 

112. Q. But if a rayat wants to make a well, cannot he 
take it under the Lana Improvement Loane Aot P — He can 
if he likes. 

113. Q. That hardly seems in aooordance with the inten- 
tions P— No doubt cattle, seed and other things are the 
objects. I do not recall any ease of a rayat applying for a 
loan for a well. 

114. Q. Is that because he does not ivant it or because 
of tho difficulties of getting it P — I cannot say. 

115. Q. Are there any difficulties on account of his 
tenure P— No, so long as the security is sufficient. If he 
has a largo cultivation, he Qan get a correspondingly large 
loan. 

1 16. Q. And occupancy rights P — We do not make any 
hard-and-fast rule. Occasionally loans are given even to 
those with non-occupanoy rights. 

117. Q. Is thore any difficulty as to tho availability of 
tho security that tho rayat can afford P— No. It means 
delay, but there is no great difficulty. There is delay on 
account of the inquiries to be made by the subordinates of 
tho Revenue Department. 

118. Q. Can that bo obviated by any change of system P 
—If an officer were deputed to go into the district where it 
was thought advances might be required with full powers 
from head-quartets to give loans up to a certain limit. 

119. Q. Have no officers such powers at present P — 
Officers in oharge of sub-divisions have theso powers. 

120. Q. Do not they exercise them P— No, not in my 
experience). Applications for loans come into the head- 
quarters of the district or sub-division. 

121. Q. And bead-quarters aro often far distant from 
the applicant’s abode P — It is not altogether the distance. 
The serious difficulty is the obstacles created among the 
mohurrirs, and until the applicant gives 10 per cent, to the 
men who deal with the loan, that loan is not given ; some 
difficulty is raised. 

122. Q. Is no alteration needod in tho period of re- 
payment of tho loan or lowering of the rate of interest P — 
I do not think it is necessary to lower tho rate of interest ; 
it is already low. 

123. Q. What period of repayment is usually fixed ? — 
Agriculturists’ loans are usually repayable in three years. 

121. Q. And Improvements Loans P — It depends on the 
amount. Ten to fifteen years ; very seldom fifteen years. 
The law allows up to twenty. 

125. Q. I think the luw allows repayment up to thirty 
yeais. The rules say twenty years, but they often restriot 
the law on this point. Would yon be propared to go up 
to twenty years P — No, not beyond ten years. 

126. Q. Why do you prefer the short period P— I think 
the men arc fully able to pay within that period. 

127. Q. If you allowed a longor poriod, would you be 
able to give loans to somewhat poorer class of men P — We 
might, but I da not think it is a matter of much impor- 
tance. 

128. Q. Did you in the year of scarcity advance any 
considerable sum for the construction of kachcha wells P — 
N o, it was not necessary. Last year was the only year of 
apprehended scarcity during my tenure of offioe. 

129. Q. Have you ever been confronted with tho difficulty 
that a security that is offered is subject to a prior encum- 
brance P - Occasionally, not frequently. 

130. Q. A witness said that bo considered that landlords 
might with advantage be given more facilities to secure an 
enhancement of their rent, justifiable in consequence of 
improvements effected by them. Do you think that ad- 
visable P — I do not think any further facilities than are 
already provided by the Aot need be given. 

181. Q. He has to go to Court P— There are two ways— 
by contract and by suit. 

182. Q. If the matter is substantially beneficial to the 
tenant, he would bavo no difficulty in getting enhancement 
by contract P — Not if ho is a good landlord and the tonanfc 
is reasonable. 

133. Q. It would be dangerous to grant farther facili- 
ties P— I think it would be wrong in principle. 

184. Q. Why, if the improvement is a good one P— I re- 
gard it as primarily the duty of the rayat to improve his 
land. It is chiefly the result of the peculiar svstom of the 
district which imposes that duty on the landloia. 1 -should 



SELECTED EVIDENCE, 


209 


like to see the abolition of the bkaoli tenure in Gja, and 
nothing but cash rents, 

135* Q. Do not you think that the landlord has the ad- 
vantage of a good deal of capital which would otherwise lie, 
to a certain extent, idle P Could it not be usefully employed 
in improving the land P — It could be usefully employed 
in that way. 

136. Q. Another witness said that if irrigation could he 
introduced into a distrust like the Bhabua Sub-division, that 
the people, including, I understand, the zamindars, would 
not object to the introduction of a general cess P — I do not 
agree with that opinion. I think they^ would strongly 
object. They would regard it as a violation of the perma- 
nent settlement. Also tho advantage would not be com- 
mensurate with the cess levied . 

137. Q. Do you think that, in spite of that objection, it 
would bo justifiable to impose such a cees if Government 
were convinced that the advantages were commensurate P— 

I think it would. 

188. Q. Do you think the advantage could be made 
commensurate P— That is a matter for professional opinion. 

139. Q Supposing a tract very imperfectly provided 
with facilities tor irrigation were by means of a protective 
work placed in as good a position as the Sone Canal area. 
Would that justify tho cess P— Certainly. In my district, 
in consequence of irrigation, lands which once paid annas 8 
ate paying Rs. 6 to Rs. 7 a bigka, and one zamindar in parti- 
cular told me that a village which once brought him in 
only Rh. 3,000 now brings him in Rs. 18,000. In such 
instances as that tho imposoment of a cess by Government 
would be justifiable. 

140. Q. Anothor subject. Do pains occasionally lead 
into ahars P— It is not common. Ahars are intendod 
for high lands which cannot be irrigated by vains. Oc- 
casionally a pain is led into au ahar j then only for con- 
serving. 

141. Q. Can more water be stored by the construction of 
more ahars for the purpose of roceiving water from tho 
pains P — Yes. 

142. Q. With regard to disputes about the rights of 
water in diffeient parts of streams, do you think it would 
be advantageous to fiame a record-of -rights P— It would 
bo an excellent thing. It is a proposal that has been fre- 
quently made by me in conversation, but it has never gone* 
up to Government. 

143. Q. Do I understand that you would enforco tho 
payment, for labour on pains by going to tho Collector to 
undertake the repair and to charge the cost provisionally to 
tho zamindars P Would it not be preferable to levy a cess 
and that Government should do the repairs P— I would 
rather give tho zamindar the opportunity of doing it. If 
Government were to levy a cess, it would mean getting a 
permanent establishment for the work, and our experience 
of establishments is that they are a source of harassment 
and annoyanoe to the people. 

144. Q. There is no danger of the zamindars doing the 
repairs inefficiently P— If they did, the Collector should have 
it efficiently done. It would be for him to see it efficiently 
done. 

146. Q. He would require an establishment for that, I 
suppose P —Yes, it would require an increase in the sub- 
ordinate executive, but not a very largo or unmanageable 
increase. 

146. Q. Zamindars, in many oases, would not comply 
with the orders of Collectors P— Not if they know that 
the Collector* have authority behiod to enforce them. 

147. Q. As for commutation of bkaoli lands, would 
you not fear that the people would dislike cash rents P — 
Thoy would welcome them. 

148. Q. Do they not find that a produce rent serves 
them better, having reference to fluctuations of the seasons P 
—In the case of some zamindarie, bnt not as a general 
rale. 

149. Q. In the matter of pains , do you not think it a 

00 d thing that Government should take over the manage- 
ment of even some of the very large pains for irrigating a 
hundred village* for instance P— The experiment might be 
triad. 

160. Q. (Hfr. Bajaratna Mudaliar!)—ln the ease of 
the zamindar whose revenue you said increased from 
Rs 8,000 to Rs. 18,000 from the introduction of canal water, 
does he pay a proportionate increase of the water-rate P— 
flhat I cannot tell yon. The rate is primarily paid by the 
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cultivator, but the custom varies. In some oases tho Mr. C. B. A 
zamindar pays half ; in come cases nothing. W. Oldham . 

{Mr, Allen.) — In some cases the landlord is allowed to ““ 

collect from the tenants. 

151. Q. What is your security from non-oceupnncy ten- 
ants P— His cultivation, his non-occupancy right. It is 
usual in such cases to grant a loan to a combined nuiubei 
of tenants, who are mutually responsible. 

3 52. Q. Where an occupancy tenant constructs a well at 
his own expense, does the zamindar demand an enhanced 
share of the produce or raise hi9 money rent P— Whore 
produce rents are in force, a certain proportion of the actual 
produce goo? to the zamindar. So that if by constructing 
a well a rajat’s fields produce a larger quantity, the 
zamindar naturally gets tho benefit. 

163. Q. Does not that tend to dotor the rayat from con- 
structing wells P — So far as I know it does not. 

154. Q. As to prior encumbrances, we get certificates 
from the registruton officer fur which no charge is made P — 

We don't get certificates. 

155. Q. In other part? of India the tenants contribute 
Inborn to keep certain channels in repair. Doe* that custom 
prevail in zaminduri estates in these provinces P — That is a 
common practice in tho Gya district. As a general rule, 
the luyats carry out those works themselves. 

166. Q. Unpaid P — In the better governed estates they 
are paid, and iu tho Government and Wards* estates, of 
course. 

167. Q. Has the zamindar any power to enforce such 
customary labour? — 1 know of none. 

158. Q. (Mr, Muir- Mackenzie!) — AVhat is go am labour P 
— That lueaua turning out in a body to repair a breach, for 
instance. 

160. Q. (Mr. Bajaratna Mudaliar)— Would legisla-* 
tion be necessary in the direction of enforcing such custom- 
ary labour P— -There is no necessity for it. 

160. Q. Have not these pains been repaired by village 
labour from time immemorial P — I believe so. In hfiaoli 
district it is primarily the z unindar’s duty, and I would 
enfoico the execution or that duty. 

161. Q. The original construction is borne by thezamin. 
dar, but the subsequent maintenance is shared between tho 
zamindar and the tenants P — That is a principal system in 
vogue in the Gya district. It is regarded as the duty of 
the zamindar to maintain those works in a proper state of 
repair. 

162. Q- It would be regarded as the duty of tho zamin- 
dar were there a rocord-of-rights drawn up to-morrow p — 

That would depend upon the Settlement Officer. I should 
certainly suggest, it 

1G3. Q. Supposo pains g<»t our. of order, has tho 
tenant any right against, the zamindar in tho Courts under 
tho Tenanoy Act? — Not that I know of. 

104. Q. Mr. Mylnc said that tho zamindars lmd no faci- 
lities for enhancing rents even in cases where they carried 
out improvements themselves at their own cost. l)o you 
accept that? — No, 1 would refer you to the Bengal Tenancy 
Act,. 

165. Q. In granting loans do you give them In instal- 
ments or in one lump P —In instalments for Land Improve- 
ment loans. 

166. Q. ( Mr . Muir-Mackenzie.) — How about Wards and 
Government, estates ; have you made any improvements or 
ahars ?— Many, and we have been able to extend iirigation. 

1G7. Q- (Mr. Allen!) —Would you look at the preamble 
to the Board’s rules tor the Agriculturists* Loans Act P 
There is a distinct intimation to district officers there that 
they arc not to supersede the mahajans. Has that any 
effect in restraining Collectors from disbursing money 
under that Act P— Very little. 

168. Q . Under 'the Land Improvement Act rules I 
think there is no power for Sub-divisional Officers to 
disburse loans, and undor the Agriculturists’ Loans Aot 
they have powor only on delegation from tho Collectors P — 

Such powers are always delegated. My Sub-divisional 
Officers have powers under the Land Improvement Act 
also. 

169. Q. (Mr. Bajaratna Mudaliar.) — Concerning a 
general cess to be levied on account of irrigation, have you 
not known a tenant pay more than his share P — Ye*. I 
have not known cases where he pays more than the land- 
lord pays to the Government, but I have known many ©a?cB 
in which he pays the entire cess. He ought to pay 
half. 

2 8 
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Mr. C. E. A. 170. Q. Hare you no power to provent it,?— We are 
IF . Oldham. p llwt )i'l(>8S to prevent it. Therayats, as a rule, acquiesce in 
such action. 

171. Q. (Mr. Allen.) -You spoke of the commutation 
of bhaoli tenure into nakdi on a large scale. Would not 
there be a difficulty in getting the tenants to combine to 
keep up I heir gilandasi? — If it were dono on tho lines 
suggested, there would bo no difficulty whatever. 


172. Q. But the legislation you proposed had reference 
to pains to large works P You would not propose legis- 
lation in order to keep up dhars P — Yes, certainly I would. 

173. Q. (Mr, Muir • Mackenzie , )— -Would you not 
require a very large inspecting start P — Not necessarily. 
Itayats would soon complain if a landlord were not main- 
taining hi* pain, and proprietors also. It would come to 
the knowledge of the Collector, and he would know when 
to depute an officer. It would not require a standing army 
of inspecting officers. 


Mr. J. H. Toogood, Superintending Engineer, Sontf Circle. 


Mr, J . H. 
Toogood, 


(Bankipore, 25th October 1902,) 


1. Q. (The President.) — llovv long have you been 
Superintending Engineer of the Sone CireleP — Five years. 

2. Q. And as I know you have had long experience here 
before P— Yes, &h Assistant Engineer and Executive Engi- 
neer. 

3. Q. We have had ample evidence that the irrigation here 
is extremely popular, as popular as l have seen anywhere. 

4. Q. I understand that the whole supply that you can 
count upon in the hathia is employed? — Cortuinly. 

5. Q, In every year?— Not* every year. In 1899 the 
supply of water tell below ; and if we lmd hud to supply 
water to a larger area, we should not hnvo been able to do 

HO. 

0. Q. Tho hathia is a period of about. 15 days P— Yes, 
general lj* from the 20th of September to the 10th of 
October. 

7. Q. Could you in a year, when the supply failed, say 
to the rayats— “ We cannot give it to you in 15 days, but 
c wo can givo it to you in 22 days ” P — That was what 
practically happened in 1899. 

8. Q. Were they much worse off P— I don’t think they 
were. 

9. Q. Did they cry out for remissions P Did you grant 
them remissions P — No. We gave remissions where tho 
crop fell below a certain average. 

10. Q, During the whole aeason there are periods when 
there is more water than is actually wanted, oven the 
liatliia P — There are periods in which we have more water 
than ia required. 

11. Q. Would it be worth while to take measures for 
increasing tho supply of the canals for that time P — 1 ara 
afraid the expenso would be prohibitive. 

12. Q. 1 should like to know whether you could cut down 
the walls of your weirs bo as to create greater velocity P — 
Jt would cost a certain amount of money, but it might be 
worth it. It might damage navigation, but that would bo 
immaterial. 

13. Q. Is it a thing that has como boforc you P — I have 
thought of it. 

14. Q. I understand that tho extreme pressure at tho 
time of the hathia is due to tho draining off of tho whole 
rice-iields just before ? — Yos. 

15. Q. Could you to any advantage arrange to fill ahars 
just, before, say iu the first week of September P — We could 
till the ahars, but it would affect the irrigation. I fancy 
il we went in for that ay atom the leases would decrease. 1 
don’t see how you could quite make an assessment. 

1G. Q. (Mr, Muir- Mackenzie,)— Is there not enough 
water to supply the leasos und to fill the ahars us well P— - 
There would be at times. 

17. Q. (The President.)— Could one use the ahars as 
supplementary storage basins P — Of course where the whole 
block or all the lands below the ahars were under leases 
there would be no harm in tilling the ahars when we are 
spilling water. 

18. Q. In September >ou aro spilling water P— Generally 
we are. 

19. Q, You think tho difficulty would be about assess- 
ment P— Yes. Some of these ahars are connected one with 
another, and they would piobably pass ou the water to 
unleasod lands. 

20. Q, Is there inside the field of irrigation a consider- 
able amount of water supplied to lands wbioh do not pay 
any canal rates P — There is. We try to prevent the ahars 
being filled from tho canals except at certain times when 
water is given at fixed i at.es, but there is always a lot of 
malpractices in the way of water being taken into unleased 
lands* 


21. Q. If these malpractices mean wastage of water, 
they utb malpractices. If they mean merely a question of 
difficulty of assessment, would not you wish to get rid of 
that difficulty somehow P For instance, could not tho diffi- 
culty be got over so as to store and utilize water, the altars 
being used as reservoirs P— If all the lands were leased, of 
cour.so there would be no objection whatever ; but of course 
there aro certain high lands, which could not bo irrigated 
under the ahars. 

22. Q. (Mr, Bajaratna Mudaliar,)— Might the ahars 
bo filled by ananging for lump payments from the zaiuiu- 
darsP — You would have to select your ahars s for that pur- 
pose. You might do it that, way. Jt is possible. 

23. Q. (The President.) — Yon say the sugar-cane culti- 
vation has boon doubled since the construction of the Sone 
canals. Its area is limited to the hot-weather supply P-— 
Yes. 

24. Q. You moan the supply before tho rains P— Just 
before tho rains. Tho hot weather season ends with the 
25th of June. 

25. Q. What are you irrigating besides sugar-cane, then P 
— Sugar-cane is the principal crop ; there is a little indigo 
also. 

26. Q. Do you praotioally take every drop of water you 
can for sugar-caue P— We are often very hard pressed indeed 
for the sugar-cane. In fact, the eastern main By stem 
has often to bo closed owing to dearth of water in the hot 
weather, $.e. t from the 20tli of April ; tho water we lot out 
is even sold. 

27. Q. We found elsewhere a very considerable system 
of supplementing canal irrigation and tank irrigation by 
wells P— You see here the staple food of tho district is rice, 
and that cannot be irrigated by wells. 

28. Q. 1 mean for crops like sugar-cane P— They do 
irrigate a little sugar-cane in places from wells; in tho 
Bhttbua Sub-di vision I have seen a largo plot of sugar-cane 
irrigated from a well. 

29. Q. They would not think of helping canal irrigation 
by irrigation wells P— I don’t think so. 

30. What is your hot-wcathcr supply P — It goes down to 
about GOO or 700 cuseos. 

31. Q. There has been no question of storage in the 
valley of tho Sone ; bus there P — No; 1 don’t think thero is 
any project, unless you take those smaller irrigation streams 
in Chota Nagpur. They are on the tributaries of the Sone. 

32. Q. 1 suppose you have not much occasion to go into 
BlmbuaP — I ha vo to visit Bhabua; 1 mean just going by 
railway to Bhabua, but l have not travelled about much 
within the Bhabua Sub-division. 

83. Q, You were hero before tho irrigation by the Sone 
Canuls began. Is Bhabua very much iu the same state as 
this part was before it came under irrigation P— I think 
Bhabua is very much worse than tho Shahabad tracts were 
without canals. 

34. Q. ( M r. Muir* Mackenzie.)— What did these depond 
on then ? — Ahars principally, 

35. Q. Shahabad is very much like Gya P— Totally 
different. It is a flatter country. Gya is an undulating 
country. It (Gya) is like parts of Madras- 

86. Q. (The President.)— In the report of the Karamnassa 
scheme 1 And in Mr. Maconochy’s report that he says 
“ Tho question of command is the next one to be con- 
sidered, and here we are met by the difficulty that the 
Karamnassa traverses the western and northern portions 
of the distriot concerned, so that the bulk of the storage is 
unsuitably placed for conveyance to the affected tracts.'* 
He also goes on to say : — " The only solution to the diffi- 
culty appears to bo to construct a high level canal, taking 
off from a weir, to be constructed as close as practicable to 
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tbe point where the Karamnassa emerges' from the hills (my, 
at about the level of the 270' or 280' oontour) and running 
nearly due east for about 38 miles, falling gradually to 
about the 260' contour at the point where it would meet 
the Kudra river/* Could you not take a canal from the 
bottom of it P— Those reservoirs are too high up the river 
fora canal to bo taken direct from them. The reservoirs 
aio very high and there » a watei-fall of 175 foot below 
t heir proposed sites. 

37. Q. Then tho river itself would he made to cairy 
water P — Tho reservoirs would hold the water and the river 
would be used to carry it to a weir lower down. 

38. Q. I suppose you think it would bo the right thing 
to thrash out this Karamnassa project and have it propeily 
surveyed P — Most decidodly. 

39. Q. Have you means in the way of officers for under- 
taking it P — 1 have not. It certainly requires a special man 
— and a good man. 

40. Q. Has the Province got the means P— Mr. Horn 
would be able to state that. 

41. (Mr. Horn) — I think we could got it done. 

42. Q. (The President.) — You heard Mr. Rajaratna’s 
examination just now. Can you give us information as to 
what tho cost per acre is for the measurements P — It has all 
been most carefully worked out in this book. It comes to 
about 5^ annas per acre. I think tho Deputy Collector's 
establishment costs between Its. 60,000 and Rs. 70,000 a 
year. The cost of measurement and collection are noarly 
equal — between 7 and 8 per cent. each. At present tho cost 
or measurement and collection is nearly half-and-half. 

48. Q. That is, 16 per cent, both for measurement and 
collection P — About that. 

44. Q. Are you Hatched with tho way that the contract 
system works P— I am quite satisfied ; it is very good. 

46. Q. It does not lead to any waste of water j want of 
economy of water P — It is minimised. 

46. Q. Do you look after the village channels P— Yes, 
they are under us. They are paid for by the villagers and 
zamindars, but they are under our supervision, and wo can 
enforco their repairs under section 60 of the Canals Aot. 

47. Q. Are you satisfied that tho period of seven years is 
a suitable one for leases P—1 think it is about the limit it 
should bo. 

48. Q. You think it should not bo longer P — I certainly 
don’t think it should ho longer. Peoplo die, and you find 
many changes in seven years. 

49. Q. Have you any suggestions which you would like 
to bring before the Commission as regards tho points before 
it P—1 don’t think so. I don’t think there is anything. 

60. Q. Have you found here any demand for drainage 
accompanying itrigatlon P — That was so some years ago, just 
after the irrigation commenced on the Sone Canals, and a 
largo number of drainages were carried out. 

61. Q. You have a number of drainage channels P — Yes. 

62. Q. ( Sir Thoinas Highatn .) — As regards these ques- 
tions of measurement, I understand you havo very little 
measurement to do in tho Sone Canals P— A great deal of 
measurement has to be done. Blocks have to be moasured 
when you give a lease. 

63. Q. After you have given the lease you don’t measure 
at the end of the cropping to see which parts of the field have 
taken water und which huvo not P — No, we assume all has 
beon wateied. A man is liable whether lie takes or does not 
take tho water. 

64. Q. What is the use of your measurement staff P— We 
have to retain a certain number, because in one year a 
certain number of leases lapse. 

66. Q. Your measurements are not only on the applica- 
tions for long leases, but subsequently for the rabi and 
perennial crops P — Yes. 

66. Q. (Mr. Muir- Mackenzie.)— Also for the season 
leases P — They are geneially measured up about the time 
the applications are made ; sometimes Before, sometimes 
after. V\ e try to measure them up before we grant tho 
leases. The kliarif season leases are in blocks. 

67. Q. Could you tell us something about those blocks ; 
what are the sizes of these blocks P— They vary very much. 
We have some 40 bighasor 26 acies. That is the smallest 
block. The rule is nothing less than 50 acres is leased. Some 
villages have 800 or 900 or 1,000 acres, — perhaps more. 

Vol. IV. 


58. Q. I suppose you never have a block divided between 
two villages P — Sometimes we add a small area in one Toogood. 
village to a larger block in another. — 

69. Q. For convenience P— Yes. 

60. Q. As a rule, the block is villago by village P— Yes. 

61. Q. But, you may have more than ono block in a vil- 
lage P — Yes. Wo have more than one block; sometimes 
two or three blocks. However, I am tiying to get them bo 
that all tho leases expire simultaneously. 

62. Q. Supposing some of the owners in those blocks do 
not want water, what happens P — If they do not all agree, 
that is to say, if a very small percentage is left out, wo givo 
in and grant lease. But it must bo a very small percentage. 

We generally wait till they all agree. 

63. Q. If they do not all agree, you do not give a lease P — 

We do not unless there are a very few left out ; and if there 
are a few, we try mid cal eh them. Wo keep a watch on those 
who are left out. They have our spo ial regard. 

64. Q. r l hat means an establishment P — Yes. Patrols 
go round to look after them. 

65. Q. Then what do you do in regard to remissions P 
— No remissions can he gi anted on long lease lands, except 
specially under tho Superintending Engineer’s orders. 

66. Q. On what grounds does ho grant that p — If tho 
field has been left uncultivated, ho might grant it, or if tho 
man has bolted. 

67. Q. If the water has been available and the man does 
not take it, do you grant him remission ? — Very raiely. I 
think in the last threo }ears about Ks. 13 lias been grunted. 

68. Q. Huvo you no claims for remission on tho ground 
that the supply was not sufficient or regular enough P — We 
have had no such complaints. 

69. Q w You never give remissions on that ground P — No. 

70. Q. You never havo applications for remission ou 
account of irregular supply ?— We may havo had, but there 
havo beeu very few complaints. 

71. Q. Then practically you give no remissions? — None 
on the long leases. 

72. Q. (JYr. Muir-Mackenzic.)— But you do oil the 
see sun leases ? — YeB, wo do on season leases, but not on 
khan f season leases. 

73. Q. (Mir Thomas Hi g h am .)— Season leases aro not 
ontitled to water until long leases have had theirs P — 

Generally we look after the supply to tho long leases first. 

7 1. ( l . A long leuse has a preferential claim P— Yes. 

75. Q. Therefore season leases might have a short 
supply P — Well, I don't recollect any cases. 

76. Q. If tlioie was a short Bupply, would you give 
remissions P— We don't gi\e remissions generally in block 
areas, and tho season kharif leases aro block areas. 

77. Q,. In rabi you give remissions P — Yes. 

78. Q. And perennial P— Yes. 

79. Q. On account of short supply P— It is generally 
failure of crop. 

80. Q. From whatovor causes P — It is generally not due 

to our short supply. # 

81. Q. Supposing crops were oaten up by locusts, would 
you give remissions for that P — We have done so. 

82. Q. You don’t make a regular practice of it? — No. 

83. Q. What is the system of rotation in giving 
water ?— Is it given continuously to tho people? — For ten 
days they get water consecutively, and then for five days 
they are shut off, and so on. 

84. Q. Thai is tho practice P— On the Patna side they 
have 12 and 4 days respectively. We shall probably reduce 
that to 10 mid 5 days respectively. Ten und five da}s is the 
general Bj stem. 

85. Q. (The President.)— What percentage of the lands 
aro watered, as a rule?— No. Fifty per cent, is what wo 
limit ourselves to a certain extent, hut wo do go up to 80 
or 90 per cent, in a small village. 

86. Q. Theoretically, you irrigate about 50 per cent. P — 

Yes, so as to distribute the benefits of the water more evenly 
throughout. 

87. Q* (A'tV Thomas Hiyham.) — Then I understand 
your capacity is limited by what you can do in the first 15 
days of October P — Yes, they must have water for the rice 
crop during that period. 
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Mr J H *2- tho late rice and the early rice P— Not the 

early rice. For the early rice they don’t want the water ; 
1 oogooa. - tLe ]utc rice they want it . 

89. Q. In Macon )chy’» hook he nays that the duties are 
based on the total kkanj area,— not on the late rice 
area ?— Yen, hut the area of early rice is a very small pro- 
portion. 

90. Q. Tho only time you have really fallen short in the 
hathia was in 1899 P— 1 es, in October 1899. 

91. Q, What is the maximum supply of the canals P— 
4,600 cusocs in the main western system and 1,850 cuhccb in 
the main eastern system. 

92. Q. Mlrnt did you do in 1899 p — I distributed the 
supply between the three main brunches. 

99. Q. The three maiK branches aro P— The Patna, Arrah, 
and iluxar. The water was distributed between them accord- 
ing to area leased. 

94. Q. Now you are refusing leases on account of the 
experience of that year P — 'lo a certain extent wo are 
refusing leases on account of tho limited capacity of our 
canals. The capacity of our canals is only 0,360 rusecs. 

95. Q. In 1899 you say you refused applications for 
40,000 acres? — Yes. That is, where it was hejond our 
kharf limit, we could not extend the water there. Our 
canals only cairy 0,350 ensues. 

96. Q. That js because you have not got the water P— 
Yea. 

97. Q. The irrigation for largo areas has naturally to ho 
reduced when there is a want of watei P--Ych, and wo have 
not got t he water. We cannot carry more than 0,63*) msecs. 
1 f you take 0,350 cubic foot and multiply it by 00, that 
gives about 300,000 acres. 

« 98. Q . Yon can never do more than 300,000 in the Icluirif 
area? — I don’t think so, unless we increase our carrying 
capacity, and we must also consider the water wanted in the 
hathia . 

99. Q. You are limited by the water wanted in tho 
hathia ? — Yes ; by tho amount of water we can give during 
tho hathia. 

100. Q. What do you cull tho hathia, 15 days in October ? 
— 16 days. It is a lunar asterism. 

101. Q. Cannot it be stretched P— * I have already said l 
think it can. 1 think in 1899 we practically did stretch it. 
It is the only year we probably did stretch it, but L think it 
affected tho crop. 1 told tin* people distinctly that year 
when they came and crowded round my compound— “ If 
you use the water curcfullv, you will get n very fair crop ; 
you will not get it full 16-anna ciop, but you will get 14- 
unna.° 

102. Q- You did not give many remissions? — No. Wc 
gave certuin remissions, if they had a very bad crop. 

103. Q. W hen leases fall, are they invariably renewed, or 
is there any difficulty in doing ho P -The people are always 
euger to renew them. They never let them drop, not if 
they can help it. We generally refuse those who will not 
comply with our conditions of making proper boundaries, 
improving their village channels, etc. 

104. Q. Then if you have got so many applications, I 
suppose you have a strong hand?— Yes, we have. The 
rayats are very loth to lose a lease. 

1U5. Q . The area that lapsed this year was 3(),(JOO P — 
Yes, and the total area applied for was 14l,0dU. 

1U6. (}. Have you a perfectly free hand in refusing or 
renewing a lease P — Yes. 

107. Q. If a man has had a lease for seven years, could 
you Bay—" wo won’t give it to you” P— If he does not comply 
with our conditions. Now water is so valuable here, people 
nre eager to get it; ; and if they don’t comply with the con- 
ditions, we do refuse them. 

108. Q. Hut if they comply with the conditions, you 
don’t refuse P— We never refuse. 

109. Q. Have they any rights P—1 don’t think so. 

110. Q. You do refuse them now and again? — Yes, we 
have refused them. 

111. Q . "When were the rales last revised? — The former 
rates expired in 1895-90 8nd were then revised. 

112. Q. Were they raised then P— Yes. 

113. Q. Is there any legal objection lo their Indiig raised 
at any time? None whatever. 


114. Q. Then it is a matter of Bupply and demand P— 
Just so. It is a matter of supply and demand ; and also 
the benefits that the cultivators get from irrigation ; I mean 
the extra produce they get. 

115. Q. Supposing you said that, instead of charging 
II s. 2-8 for the long system leases, you would charge 
Its. 3, there is nothing to prevent jour doing that?— *JNo. 
I think there is every reason for us to do so. 

1 10. Q. It is now seven yearB since tho rates were last 
revised? — To when docs the present rate extend?— Up to 
March 1904. 

117. Q. Is there any question of raising them thenP— 
It is now under consideration. 

118. Q. (Mr. Muir- Mackenzie,)— You cannot raise tho 
rates in the middle of tho lease?— No. 

119. Q. (Sir Thomas Highatn.)— How far does Govern- 
ment deliver water ? Does it deliver it into each block P — 
Government delivers water up to each block. We are 
trying to get the channels extended well into tho blocks, 

120. Q. The Government channels?— We have no Gov- 
ernment channels ; they are all private channels. 

121. Q. You have distributaries P — Yes, and they are 
Government channels. 

122. Q. Do these distributaries go into tho villages P— 
No. 

123. Q. Is water brought into the edge of evory village P 
— No. 

124. Q* And the village channels may have to pass 
through {mother village? — Very often, and we have to 
acquire the land for these channels. Generally the people 
give the lands where the channel iB in their own village. 
'J hey can ai range this among themselves; if not, wo aequiit 
the land under the Act. 

126. Q. Do you pay for tho land?— Yes. The applicant 
for the village channel lias to deposit the money in the 
Executive Engineer’s office Lofore any preliminary action is 
taken. 

120. Q. Do you buy tho land P — Yes. Wo take up the 
land under the Land Acquisition Act. 

127. Q. Is there any objection? — Yes, they always want 
the channel to go another way. They always want to 
save their own lands and put it in their neighbours’. 

12N. Q. What is the length of these water-courses? — 
We limit them to 2 miles. 

129. Q. What do you mean P— Wo don’t allow them to 
go more than 2 miles from the distributaries. 

130. Q. If they want to go further, do you make another 
distributary P— As we have not got the water, I throw out 
those applications, because lots of our distributaries run dry 
during the kharif season. 

131. Q. Does much waste go on in these water* courses ? 
— There is not much waste, but there is a certain amount of 
waste, because some of the older channels are not in excel- 
lent order, and then, again, every year channels are damaged, 
because each man gives ti e channel a cut with his kodah 
and gradually the channels get into had order, so that it is 
necessary after the seven years to bo more particular that 
the channels should he brought into repair. 

132. Q. Before you renew your leases you can insist on 
the repairs?— Yes, that is one of the points that 1 insist 
upon. I am very particular about that. 

183. Q. (Mr. Mtdr- Mackenzie.)— VYith the irrigation 
so popular and the demand for water so keen, why is 
it that the anticipations as to tho revenue like’y to he 
realised on the Sone Canals have been disappointing P Is 
it because the canal has not carried as much water as you 
expected P Well, first of all, the duty is mu'li smaller 
than was expected . and then, again, the navigation has not 
come up to anticipations. Another reason is that tho 
anticipations vere made upon tho large rabi cultivation 
which has not occurred. 

184. Q. You don’t think you could increase the rabi culti- 
vation by lowering the rates temporarily P — I would raise 
the rabi rates, because wliat has happened is exclusion of 
the rabi lands within the long leased blocks. They have ull, 
as far as possible, been converted into rice lands, and there 
is no rabi exclusively sown on them. 

135 Q. Still I don’t understand why you would raise the 
rabi rates P — There is generally enough moisture in these 
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lands in ordinary years, so they are not leased oxcopt in bad 
years. 

130. Q. You don’t think, if you lowered the rabi rates, 
they would be inclined to take water ? — I doubt whether 
t he leased area of rabi would increase. 

137. Q. Do you find that the value of land has increased 
very much P— From all 1 hoar, rents have very considerably 
increased* 

138. Q. You know instances where rentals have consider- 
ably increased P— There is a very interesting paper on that 
subject by Mr. Luson. I have it here. 

131). Q. At any mte it is your bolief that the value of 
land has very largely increased. Centals have also 
increased ; have they not P— Yes. 

140. Q. Even where the system of rentals is cash 
Yes, even in the cash rentals. 

141. Q. Do you know how the landlord manages that in 
spite of the Tenancy ActP - 1 have heard landlords express 
the view that they can drive a caniago rnd pair through 
the Tenancy Act. 

] 42. Q. (Mr. Raja rat na Mud altar.) — Fven in the 
case of occupancy tenants P — 1 believe so. 

143. Q. (Mr, Muir- Mackenzie.)— The tenants find it 
best to keep on good terms with their landlords P— Yes. 
There is a sort of mutual self-help society lietween the land- 
lords and tenants. There is no doubt landlords do a great 
deal of good in times when the rayats are in want. 

144. Q. You don't think that when the landlords' shares 
have been increased in value that it would bo advisable to 
take an owner’s rote from tho landlords Thero would be 
very great objections to it on the part of tho landlords. 
That ought to have been done in the first instance. 1 don’t 
think it would he advisable to attempt it now. 

14/5. Q. Because of the objections that would be raised ? 
— Yes, although it would be quite justifiable to do so. 

146. Q. [Mr. Rajaratna M udaliar.)—Y ou said that 
Shahabud was chiefly dependent on ahars before the canal 
was constructed P — Y es. 

147. Q. Did the construction of the canal interfere with 
the old sources of ii ngation P — No. They got the same 
drainage water into them as before, except, perhaps, from 
that little stiip occupied by the canal. 

148. Q. Are there no cases in which the canal inter- 
fered?— There may he one or two cases ; I don’t recollect 
any. I daresay there might have been where the canal took 
up an ahar itself. I think you will see that in Mr. Luson’s 
note also. 

149. Q. (The President.)— A note prepared for the 
Government P— Yes. 

150. Q. (Mr. Rajaratna Mu<hiliar.)—h\ such cases 
you supplied tho water displaced by the canal? — I think 
in most of them. Tho lands alongside the canal are nearly 
all leased. 

151. Q. Where the old sources were interfered with, 
what do you do to compensate the znmindar P Do you supply 
water to the old irrigated lands P — Of course wo do. As I 
say we are supplying it to those villages alongside the canal 
which we interfered with. 

152. Q* You supply water free to such lands P — Certainly 
not free. 

153. Q. I find f i om somo papers that water is supplied 
free from the Madhuban Canal? — Yes. That was con- 
structed by a zamindar, and then afterwards bought. 

154. Q. Is that in your jurisdiction? — It used to be. 

165. Q. Why is water supplied free there?— You Lad 

better read tho papers in the case ; it is not in my jurisdic- 
tion now. 

156. Q. Bo you seo any objection to the work of measure- 
ment and collection being done by one and the same staff P 
— I think one is a check upon the oilier. It would bo most 
undesirable to Lave both done by the same staff. It is now 
done independently by the two parties, and one is a check 
upon the other. 


157. Q. Could any saving be effected if tho work were 
done by one and the same staff P— It could bo done, but 
there will he no saving of staff. At present jou might say 
th» one is a sort of clic k upon the other. If the same 
man measures and makes out bills, tho whole thing is in his 
hands and there can ho no check over him. 

158. Q. (Mr. Muir- Mackenzie.)— I want io ask you 
once ngain about the rabi area. Would not the cultivator, 
who now hesitates to take water, readily take it if the water- 
rates were lowered, sav, in a season of good rainfall P -1 do 
not think it would he a good thing to have a varying rate 
for the good and bad Seasons. 1 think tho rates are quite 
low enough now. I have recommended an increase of the 
rates. 

159. Q. What is it here? — Ilore the rate is Rs. 2 an 
acre for rabi. 

160. Q. I understand that tho number of applications 
complied with is limited to the amount of water supplied 
during the hathia ? - Yes. 

161. Q. Bo you think it would not pay better to risk the 
supply running short in the hathia and grant remissions 
for failure of crop or for injury done, and to comply with 
tho larger number of applications? — There would bo 
enormous difficulty. 

162. Q. This rarely happens P — Ido not say it rarely 
happens. It happened in 1899, and though 1 do not say it 
will happen in tins year, it may. Tho river is beginning to 
fall now. 

163. Q. (The President.) — You have passed tho hathia ; 
have you not P — Yes. 

10L Q. (Mr. M Mr- Mackenzie .) — Then in 1899 you 
have told us that the cultivators did contrive to husband the 
water, aud saved a good deal of their crop ; they got their 
14-aima and did not apply for remission P— Yes. • 

165. Q. Even if you hud granted a few more applica- 
tions, it would have been consistent with giving a full supply 
through tho hathia ?— Yes, but (ho people would nol wel- 
come that system. A ray at would rather hu\o his crop 
than his remission. 

16G. Q. You do not think it *ould be worth while to run 
a certain risk? — No, I do not think so. We might get up 
to 350,000 or 400,0(j0, but I doubt if wc will go beyond 
that. 

167. Q. (The President.) — Can you give me any idea 
how much the capital account of the canals has increased 
by the splendid provision made for navigation P — 1 suppose 
about 50 lakhs on about 275 lakhs. 

16S. Q. That is about 20 per cent. ? — Yes. The naviga- 
tion works were very expensive, and their maintenance is 
vory expensive now. 

169. Q. Did the navigation ever fulfil at all what was 
hoped it would before the railway came into these parts P — 
Never before thu railway. During the railway construction 
we got up to the amount staled by Colonel Dickens by 
cariying their materials. Wo never lmd a largo amount 
of traffic except when tho railway was being made. 

170. Q* I» it appreciated as a boon P— I think the people 
appreciate the steamer service on the canals. It is still 
going on. 

171. Q. Was it at all in the district appreciated ns a 
thing worth making a sacrifice forP — I think so. The 
steamers appear to run full. The gentleman who 1ms 
bought the steamers aud has hired them is reported to be 
a wealthy man. 

172. Q. lias it done much good in the country os regards 
country -boats? — I think it has done some good, but it has 
often to be sacrificed to the interest of irrigation. There is 
sometimes not enough water for both. 

173. Q. It is killed now? — Well, I am (old that the 
steamer traffic is killing tho boats altogether, because the 
firm have reduced their rates. 

174. Q. 1 did not know there were any steamers on tho 
canals ? — Two stcamcro. 

175. Q. Don’t they cut up the banks P— I don't think so. 


Mk. E. F. Gbowsb, Officiating Additional Commissioner of Patna, late Collector of Saran. 
(Muzoffarpur, 27 th October 1902.) 


1. Q. (The President.) — How long have you been in 
this part of the country P— Two vears and four months. 
As Collector of Saran, until July 1st of the cuirent yeur. 

2. Q. Have you had previous experience of this part P— 
Not of North Bihar. 


3. Q. I see that the whole district is shown as liabh* to 
famine P — That is in tho “ famine programme ” submitted 
to Government, but I would modify that by saying that the 
whole district is liable to scarcity and disticss, and that 
some parts of it are liable to severe scarcity and famine. 


Mr. J. 71. 
Toogood . 
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It is difficult to define which paits. The phrase qnoted is 
an over-statement. 

4. Q. What do you consider the best measure to take 
for this district to minimize famine? — The best, I can 
Uiink of, is to improve the oxisting system of the Saran 
Canals, by which we can get a larger supply of water down 
the canals, and, when wo have got it, to regulate it. 

6. Q. These Saran Canals are closed altogether now P— 
Praotically. Thoy wore opened this year during the last 
cold weathor after pressure had been put on by the local 
authorities. 

0. Q. Wlmt irrigat J on aro they calculated to do P— Thoy 
ate said to be able to do about 01,000 acres, but the most 
ever done was in the yoar 1884-85, when they did about 
21,000 acres. Porhaps they could do about 6,000 or 7, <’00 
more. Tho difficulty was with the working of the canals. 
That water whs not roooivod when it was wanted. It was the 
complaint of tho local planters. The canals wore constructed 
nftor tho famine of 1878-74, and they were opened on a 
guarantee given by certain indige-planters. Money was re- 
ceived from Government direct and from tho planters, and 
thoy recovered from the rayats who used tho water, and they 
also used the water for filling their tanks, etc. But it was 
an unsatisfactory arrangement to overy body. 

7. Q. Tho theoretical maximum might run up to 64,000 
acres F— That has been stated. Wo have 72,586 acies 
irrigated from prlvato irrigation works and 121,000 acros 
of woll-iirigatiou. Tho former figure is taken from the 
suivey,but the latter is made by merely multiplying the 
number of wolls by a cortain figuro, and 1 doubt if it be 
correct. Thoy have multiplied by four. There aro 27,000 
odd masonry wells and 3,000 odd kachcha wolls. 

8. Q. That is not an extravagant calculation for the 
acreage of wolls P—1 doubt whether they do quite so 
much. 1 think threo acres each would bo a lair estimate. 

9. Q. How do you recommend that the Saran Canals 
should bo administered iu the future P Should Govern- 
ment take it over at once as an Imperial work P-No ; it is 
far too small a thing. It would be bettor if it could be 
improved and afterwards handed over to the District Hoard 
to work. I do not imagin© tho water would be taken every 
day for irrigation. Saran is a big wedge betweon the Gogra 
and the Gandak, nnd tho Saran embankment runs along tho 
south or right bank of tho Gandak and was constructed a 
good deal more than a hundred years ago and was taken 
over by tho Government at tho end of tho eighteenth 
contury. It was constructed to protect the whole district 
from flood ; in so doing it closes tho mouths of the spill 
channels which come across tho district from tho north-west 
to tho south-east. They take their rise in tho Gandak 
mostly. Hy closing those spill channels, naturally tho 
water received by these channels, which arc small rivers, has 
been very much reduced ; and whereas there was deep water 
in most of thorn and navigation, praotically no boats can go 
along them now. In muny years we do not want irrigation 
from these livers ; but when wo have a year of drought, 
every drop of water in the district is utilised, and tho culti- 
vators are very clover in utilising water in every possible 
way ; and now that the channels whioh Jorm the so-called 
canals aro closed, it looks like a sin that the water cannot 
be got down when we want it. 

10. Q. llow do you got the water from tho rivers on to 
the land P— By life ; there is no llow. 

11. Q. If these canals were improved, they might be 
really a source of value to the district?— Distinctly. 

12. Q. What do you propose P That a Government 
officer, an engineer, should be sent to thresh out what can 
be done, nnd to prepare a scheme which Government should 
earry out and make over to the District Board P — Another 
idea has been suggested that the District Board should bo 
given the power to construct the works. 

18. Q. With what money? — Borrowed from Govern- 
ment. But I am not personally in favour of that. 

14. Q. I Buppose it is possible that if it were done, the 
works might bo on a larger scale and more irrigation done P 
— Yes. t But we should not want much larger irrigation 
except in a few years. Another benefit, which would arise, 
would bo the raising the level of the water in the wells all 
along this tract. It is a known fact that when tho canals 
wero opened regularly, oven with the 11 ow of water that 
they then gave, tho well level was raised four or five 
feet in neighbourhood, and that is a very great consideration. 
Secondly, thoro is the sanitary consideration. At present 
tlieso channels run quite dry after tho rains, and they 
bocome morely a scries of malarious pools, and if we can 
hold the water up by small weirs in places, we can benefit 


tbc district from a sanitary point of view. The banks are 
notoriously unhealthy. Tho river Jharahi should also form 
part of the scheme. 

15. Q. At presont there aro really four schemes inde- 
pendent of oach other P — It is one schome. They all come 
from one river. 

16. Q. But the making of one does not imply the making 
of another. They each stand on their own basis P— Yes, but 
with all four it would be very much better. 

17. Q. Why were they closed P — Because of the difficulty 
of finding money to keep them open. Government insisted 
that before they wore opened a certain guarantee should bo 
given and subsequently certain other rules were devised by 
which an individual wishing to have them open must put 
down a certain turn of money. No one will come forward 
and do that now. Tho indigo industry is not flourishing 
now, and the only people with enterprise are the planters ; 
the zamindars would not combine for that. The Hutwa Raj 
which owns most of the northern part would, but they would 
work it entirely for their own benefit ; it would not be a 
public thing. Tho cost of constructing and maintaining 
those canals has fallen and will fall on Government, and 
naturally Government requires to secure this money, and 
thus the question of recouping this money arises at onco. 

18. Q. Would the cultivators of that tract bo willing to 
aocopt a cess P —Not the cultivators ; they would pay, pro- 
bably, if it were ordered, but I would propose a cess on the 
zamindars. 

19. Q. Would they not. object P — If it wore not a 
very largo one, there would bo no great opposition, especially 
if they were to recover half of it from tho rayat as with 
tho road cess. Or, looking at it as part of one scheme with 
the embankment, on tho ground that but for the embank- 
ment the canals would not bo necessary, and thus regarding 
the embankment and canals as one protective system, there 
might be one cess. That is to say, that a small water cess 
might bo added to embankment cess and levied on each 
estate in the district, whether actually protected or not by 
the canals. Tho cess has already been levied in this form 
by contract since 1881 when Sir Antony MacDonnoll was 
Collector of Saran. It is about Ks. 23,600 a yoar only on 
the whole district. 

20. Q • To carry this out it would be, I suppose, a case 
of a tolorably severe cess until the work was done, and then 
a light eesB for maintenance afterwards ; or are, you prepared 
to borrow money from the Government to spread it over 
more years P Cannot Government bo content with interest P 
— Wo could have a cess to cover Government interest and 
cost of maintenance perhaps. 

21. Q. You think they would take the wator every yearP 
— Not all. In some parts, as iu the Hutwa Kaj, they 
would take it for their rice noarly every year. 

22. Q. In what part of the district is there most well 
irrigation P — Pretty well all through the district. 

23. Q. Tho district is not given up body and soul to 
rice P — No ; the rioe is about 25 per cent. only. The most 
important crop is tho rabi. 

24. Q. Are the wells on the increase in number P— I 
should say they were. 

25. Q. Have you been asked for takavi advanoesP — Not 
since I have been Collector. The Opium Department have 
done a good deal in that way. The Hutwa Kaj has done 
something and will probably do a great deal more. Every 
year it gives advanoes for the purpose. 

26. Q. Have you bad any forecast made of what it 
would cost to put these channels in order P— No. I do not 
look upon this at all as a productive work, but merely as a 
protective work against certain bad years; and over a period 
of 30 years there have been four years in which we have 
bad to spend money in relief somewhere in the district in 
some form or other. 

27. Q. Have you any land in'your district, like the right 
bank of tho Gaudak, where tho pooplo objeot to irrigation, 
saying that it deteriorates the laud?— No. Thore is a gene- 
ral idea or saying— “onoe irrigate, always irrigate, but 
they use well water all over the dlstriot. 

28. Q. There are a number of dug tanks, apparently, iu 
Saran P— Yes. 

29. Q. Do they make any appreciable effect on the in i- 
gation P— They are not of much value *, they are so small. 
They irrigate wheat, barley, and sugar-cane considerably, and 
all market garden produce aud opium. 

30. Q. Would you advocate the encouragement of wells? 
—Yes. 
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31. Q. Is opium extensively cultivated P— Yes. 

82. Q.* (Sir Thomas Higham)—! understand that when 
these channels were first opened they were handed over to 
the planters. Were the planters responsible for their 
maintenance? — No. They took the water, distributed it 
and paid for it. 

33. Q. Why was not that arrangement satisfactory P - 
I would rather other witnesses answered that question. I 
was not here at the time. There is a certain expons j every 
year for cross bunds , etc. They used to sav that the main- 
tenance, including establishment, cost Its. 30,000 a year ; 
and the last few years it has cost about Rs. 6,000, I think. 
No one personally will oome and put down Rs. 6,000. That 
is why they were closed. 

84. Q. You cannot put on the cess with the law as it 
stands; can you P— Yes, if the zamindars would agree to 
add it to the embankment cess, and I do not see there 
would bo much difficulty about that. The only practical 
difficulty is this that the embankment cess contract has now 
18J years to ran, because we bavo just started a new 
eontraot for twenty years. 

36. Q. What is the contract P — An estimate is made of 
what it will cost the Public Works Department to maintain 
this embankment during 20 years. Tnat is divided by 20 
and the sum annually recovered from the zamindars. 

36. Q. Is the number of wells increasing every year P— 
I think so. 

87. Q. Do yon make advances for them P — No ; a few 
advances may have beon given in 1836-97 by the Collector ; 
but advances are continually given for this purpose by the 
Opium Department and tho Hutwa Kaj. 

38. Q. Only for tho cultivation of poppy P — Yes, in the 
case of the former, but not in the case of the latter. 

89. Q. If you bad weirs, would you charge for oacb 
watering? — No ; it would all be covered by the cess. 

40. Q. So Borne people would get the benefit of tho weirs 
and others would pay for them. These weirs confer a 
special benefit on a certain number of proprietors near 
them ; but to secure them, the only possible way is to put a 
cess over tho whole district P — There is another method to 
estimate the area protected and have the cess realised from 
that area. That would be more equitable, but difficult. 

41. Q. (Mr. Muir •Mackenzie) — Do you consider 
the district is likely to be exposed in any year to 
very acute famine? I see the numbors in the 1874 
famine were exceedingly large. Do you consider the 
1896-97 famine was absolutely as severe in failure of 
rains and crops P — We should probably nover be likely to 
get anything more severe than the 1896-97 famine under 
similar conditions. 

42. Q. What will be tho total area whioh this system of 
canals would irrigate ; 20,000 acres P— A great deal more 
than that. It might be a hundred thousand, but perhaps 
not. 

43. Q. That is in addition to the 72,000 already P— That 
is private canals ; I don’t know what those # figures mean, 
but believe they refer to existing drainage channels 
improved by certain landed proprietors such as tho Hutwa 
lUj, and some indigo factories, for irrigation ; but these aro 
largely dependent on water remaining in the canals or 
channels wnioh are now dosed. 

44. Q. Are there any instances of extensive areas boing 
irrigated by wellsP— Not in Savan. 

45. Q. What is the orop ; highly intensive cultivation 
highly manured P— Generally in the neighbourhood of 
villages. 

46. Q. Do they ever irrigate wheat P— Yes ; but not in a 
year of good moisture. 

47. Q. Are the wells worked with bullooks or lever P— 
Both ; the lever mostly. 

48. Q. According to the figures here the area under 
irrigation is about a half the sowu area P — It must be more* 
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49. Q. Would a third be protected in a bad year ?— That 
would not include the Dearas irrigated by the spill from 
the river. Last year, when there was considerable want of 
inointuro, the rayats were making kachcha wells very 
considerably. 

60. Q. Do yon think a largo extension of wells is possible 
in the district P Would there be difficulty in finding 
manure or money to make the wollsP Could they be 
doubled P— I daresay. 

51. Q. Are you satisfied with tho machinery at your 
command for giving advances P— Yes, 

62. Q. Is there any difficulty in giving advances owing 
to the cultivators having to oomo in to head-quarters P— That 
we could meet ourselves in utilising the planters ; and 
although this is not provided for in tho rules, I believe 
money was so ad vanced under tho Agriculturists' ’ Loans Act 
tli rough tho medium of selected planters in 1897 ; and I may 
add that in the same yoar in Cuttack (Orissa) I sent money 
out to the rayats in their villages by a Deputy Collector. 

63. Q. How would you advance through the planters P — 
Make inquiries first as to who wanted them, and then 
entrust tho money to the planters and also by getting the 
seleolod planters to mate tho necessary preliminary 
inquiries. 

64. Q. (The President) — Mr. Tytlor In his paper says 
he advanced Rs. 1,86,000 to build wells, aud ho was able to 
do this largely by his own personal influence, having devoted 
liis whole time and energies to this particular work Do 
you think it would be an advantage to have, at any rate for 
a time, a special officer to push it in that way P — Yes, if the 
neod is distinct. 

65. Q. Are you not satisfied that the need is distinct P — 
I should like to soe first the rivers properly utilized. Thflt 
would prole ot a very large portion of the district. 

56. Q. Mr. Tytlor says it would he possible to have a 
well iu every 10 or 16 acres of the district P— In some 
parts. 

67- Q. Is there no danger of exhausting the water in the 
sab-soil P — Not, if we have water coming down from the 
rivers. 

68. Q. (Mr. Rajaratna Mudaliar) —Could not the 
proprietors pay the coat of keeping open these channels aud 
recover from the tenants? — It would require legislation. 

69. Q. They can levy enhancod rents P — It is only 
required for protection ; not every year; it is not with a 
view to increase produce. Nor could they euchanee the 
rents legally. 

60. Q. You say the construction of the embankment has 
deprived a largo area of tho benefit of spill irrigation ; what 
area was affected P— The whole district. 

61. Q. Has cultivation suffered in consequenoo P — That 
is going back to over a hundred years. Conditions must bo 
changed. It must have beon an improvement generally, 
but undoubtedly individual portions havebeeu injured. 

62. Q. Do you think proprietors can be trusted to disburse 
loanB to tenants P— Very few. I doubt whether they would 
undortako to do it. They would bo afiaid to deal with 
Government money, and I do not think it would be very 
safe to givo it to them. 

63. Q . Is the whole of the embankment oess spout P— I 
belie vo the lust contract was an actual loss. 

64. Q. (Mr. Muir-Mackenzie)— Mr. Tytler got the 
smaller cultivators to combine to receive the advanoea. Is 
that practicable P— Mr. Tytler was an unusual person. 
He had been 26 years in the district and knew pretty well 
every cultivator personally in tho north-westoru half of the 
district. 


Mr. R. S. Kino, Manager, Darbhanga Raj. 

( Darbhanga, 30th October 1902) 

1. Q. (The President.)— You are one of the managers of 3. Q. You have a very intimate acquaintance with the 

this Raj P— - 1 am sub-manager of this Raj. people here and have seen them through these years of 

2. Q* How long have you been in it P — Thirteen years. famine P — Yes. 
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4. Q. You have managod to frame some relief works P— 
Yes. 

5. Q. Wo have read with great interest what you Iiavo 
done on the Kamla. Have you a map hero P— There is a 
map hero which I think would give it at a glance. This is 
it (liands it in). It is on an inch to the mile scale, and as 
re ^ards the different Sections A, H and C, A is the portion 
in which the crops have been secured during the last season, 
B represents the portion in which tho rabi crop was irri- 

f ated and C are tho villages which the water reached in 
'ebruary, March and April for filling the tanks, watering 
the cattlo and giving water to seedlings for tho current year. 
(Explain ul on map.) This bund (indicates Narkattia) was 
begun in November and was finished on the 12th of Decem- 
ber. It hurst three times before it was finally finished. 
The bund cost about Rs. 1,000 for making and maintaining 
for six months. There were continual freshets coming down 
tho river, and I ran the water into tho old beds of the Kamla 
and irrigated ail these crops (shown on map). It was not 
raised high enough to take it down this cluinnol (indicates) 
until we made an embankment. 

6. Q. Is this (points to it) all rieo land P— ltoughly $ of 
it is. 

7. Q. Did they get their hatltia water P— No; with irri- 
gation water this crop was pulled through ; on an average 
they got 12 or 14 annas of it. 

8. Q. You can claim all this yellow (on map) as crops 
secured and all this groon (on map) as crops saved by your 
bunds or channels P — Yes. It was not in time for the sow- 
ing of the rabi. The rabi which was sown was secured, but 
it was not a full rabi crop. Tho uibi was sown in October 
and the water began to como down here in December. The 
water was running down this Arcrh channel. Tho bhadoi 
and rice and rabi were all secured. 

9. Q. Suppose none of these channels were made, would 
all these crops have been lost P — No, 1 don’t think so. In 
parts you would have got half ; on the west you would have 
had a four-anna or six-anna crop, I think. Thero would 
have been scarcity, but 1 don’t think there would have been 
famine exactly. 

10. Q. How many bighas or a rt rcs do you consider that 
you irrigated by these means P— It is shown in brief here 
(map) 40,000 acres of yellow; that is the crop secured. 
6,000 rabi irrigated after it had been sown and 16,000 
bighas of these villages (shown on map) which had water 
given to them in their tanks for their cattle and for their 
see Bings. 

11. Q. Thon 45,000 bighas were really irrigated P— Yes. 
(At this stuire Mr. Maddox put in sorno statistics showing 
that the outturn of crons on Mr. King’s channels whs 85 per 
cent, of tho normal, while that on the west of this irrigated 
area averaged 31 per cent., on the east 22 per cent., and on 
tho south IS) per cent.) 

12. Q. So this irrigation quite doubled the value of the 
outturn P — More than that. It would bo multiplied by four. 

13. Q. And the outlay altogether was how much P— In- 
cluding tho channel made in 1897 it was betweon Rs. 13,000 
and Rs. 14,000. 

14. Q. Did you first make these channels in 1897 P—I 
made this channel (indicates on map Narkattia) in 1897 
and also this ono hern (indicates oil map Arcrh). I spent 
Rs. 10,000 in 1897 and Rs. 4,000 last year. 

16. Q It was a very successful enterprise, I think P — 
It was only done bit by bit from practical experience of how 
the water had been flowing for years with the help of the 
natives. 

16. Q. Now how often did the peoplo want water between 
1897—1900 ? Did you use the channels at all In 1898 and 
in 1901 ?— No. They did not require water then, though, as 
a matter of fact, this Narkattia channel remained open, be- 
cause the maliks would not allow it to be closed at the top, 
but it did irrigate with benefit and gave fuller crops. 

17. Q. Why would you have closed it P—I would have 
closed it because 1 did not think there was any necessity for 
it, and it would have preventod it from silting. I thought 
it was needless to keep it open. I did make a bund , but the 
maliks would not allow it to be closed. 

18. Q. Then the bund was not within the Maharaja’s 
dominion P— No. It belongs to a petty malik. 

19. Q. Now what would you like to do to ensure and 
improve this irrigation which you have started there P 
Would you like to put a permanent weir across tho Kamla at 
that place P—I should be afraid of the Kamla leaving the 
weir. 


20. Q. Where is the pi aw where the Kamla Canal is 
expected to come outP — Near Jainag&r further up here 
(indicates on tho map). About a mile from the frontier, I 
think. I am not quite certain. 

21. Q. In fact tho Kamla irrigation would not be in your 
tract at all P It would be away to the east?— Yes. 

22. Q. If that canal were made, your area would be cut off 
from irrigation. In a year of drought your supply would 
ho completely cot off P — Yes. It would be merely trans- 
ferring irrigation from one place to another. Last year in 
April the water was not sufficient in the Kamla river to fill 
my channels fully. 

28. Q. In April do you want water for your rabi P — If 
the water was given in October, it would not be wanted in 
April. In fact the rabi in this part of the country does not 
require any water if there is a full rainfall at the end of the 
year in October. 

24. Q. If the Kamla scheme is carried out, it means 
crippling your work? — I think, if this Kamla scheme were 
carried out, the crops protected by it would be secured long 
before the river would dry up. There would be ample water 
for everything in October. They would not require water 
in February and March at all if the crops were secured in 
October, and thero is always ample water then. 

25. Q. The Kamla project is for 600 cubic feet a second P 
— I don’t remember. 

26. Q. That would not he enough for all the lands to be 
irrigated?— Tho waste water in October would do for me. 
I do not apprehend that the Kamla scheme will take away 
my water. The crops could bo secured by good water bofore 
October. 

27. Q. "What about a dry year? — There are freshets 
coming down when there is no local rain, and I beliovo there 
would be ample water for giving all this here (map) a good 
crop of rice and tho waste water would be sufficient for these 
channels. 

28. Q. (Sir Thomas Iligham .) — You would be able to 
make your bund so much earlier P —Yes. 

29. Q. (The President.) —I am chiefly thinking of a 
year of drought P —Tho river generally rises sufficiently in 
the previous rains to give ample water for securing these 
crops before the end of October. 

30. Q. October is the crucial month ; is it not? — Yes. If 
we get good water in October, it will secure all the rice which 
has been plan tod. In years of the greatest drought such as 
1897 ana 1902 from £ to -J of the rice area has remained 
unplanted owing to insufficient rain in August and Septem- 
ber. That is plenty and gives moisture for the rabi . They 
don’t want water after the rabi is sown. 

31. Q. I must say I cannot see liow in a year like 
1901-02 you could irrigate, say, 40,000 bighas , and yet have 
this Kamla scheme in full Bwing P — Tho volume of water 
that comes down the Kamla up till the end of October is 
sufficient for irrigating the whole district. 

32. Q. Our evidence is that tho supply is only 600 cubic 
foot a second. We are told that 600 cubic feet a second is all 
that wo can count upon in October. Forty thousand bighas 
will use up all that P — At tho end of October the minimum 
would be 600 cubic feet and this work may be done before the 
15th of October. I think the evidence snows that the river 
falls very suddenly. 

33. Q. A year of extremo drought is what I am thinking 
of P — I have got a record of the rainfall hore for 25 
vears, and in all the years the river has been full. Freshets 
have been coining down constantly every fortnight or so 
up to middle of October, setting these channels going fully 
and giving full irrigation. 

34. Q. You have done so much at so little cost here that 
I am doubtful whether it is worth while spending ten lakhs 
on the Kamla scheme P— My schomo is only for one local 
aroa. I think a system of pains (i.e. t channels) north and 
south would be very useful. 

86. Q. You know all about the Dhaus scheme?— Yes, I 
have read about it. I have known the Dhaus for 16 years. 

36. Q. Considering the hold that the Nepal people have 
on the upper water of that river, is it in your opinion worth 
spending much money upon it P—I don’t think so. 

37. Q. Would you reject it altogetherP— I am not quali- 
fied to say that. The river has been bunded not only in 
Nepal, but also on this side of the frontier in British India. 
It lias been bunded off and on for tho last 16 or 10 years. I 
only say that I do not think it is worth spending much 
money upon, because the water-supply, from that river i$ 
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not much, otherwise they wouli not We beon tble to 
bond it* * 

SB. Q (Sir Thom * # nUfham)—ln making this bund 
on the Kami* I suppose you employed famine labour P — 
I had about 500 men working on it. 

89. Q. Where did you get them from?— Locally. 

40. Q. Did all the Tillages interested in it send up men 
to help P— Yes, but the volunteers were of very little use. 
They generally arrived about IS or 1 o'clock and went away 
at 4, and they naked for some food tp eat in the middle of 
the day. 

41. Q. What did yon do? -I had to do it by oentraet 
work, except of course what was. done depart mentally, 

42. Q. What was done departmentally P— What they 
call locally goon* made with bales of grass and clay 
wrapped together— the only thing that could be used for a 
bund. In this sandy river all that was done departmental^ 
by daily labour we could not do it by contract work, because 
we could not get anyone to take it up. 

48. Q. You did not get anything like * levy from rour 
villages P — No ; we had no corvee. We simply asked for 
volunteers who did very little but look on. Tf I had 
depended on the volunteers, the bund instead of bursting 
three times would have burst a dozen times or more. 

44. Q. For how many years have you made tin’s bund P— ■ 
The bund was mads for the first time in 1807 aud it was 
made again last year, 1901. 

45. Q. You have not made it every year P— No; it is 
not required. 

4ft. Q You have only done it twice P— Yos. Before 
1897 the natives said this rher could not be bundod, or at 
any rate they bad not succeeded in doing it 

47. Q. Which was the easiest, in 1897 or 1901 P— In 
1901, 1 think. I had the experience of 1897 then to help 
me, 

48. Q. This bund took you four or five weeks? — Yos. 
It was about 550 feet or 600 feet loeg. 

49. Q. Do you know anything about the floods P Do thoy 
have very big floods in the KarolaP— Yes. It is impossible 
to understand what floods these are without seeing them. 
Tho whole country is simply one shapt of water. 

60. Q. Is thero any spill above in Nepal P — I supposo it 
does flood there equally, but I have not been tip to see. 

51. Q. Any canal that camo up hore (indicates on the 
map) would be liable to be swept away P— Of course this 
year it was an abnormally destructive flood, but I have not 
got enough professional knowledge to say that. 

52. Q. You eay the whole country is flooded?— Yes, to 
my knowledge it spills from the frontier down to Mohanpur 
GhAt. 

53. Q. As far as Nopal is concerned something might be 
done here to shut off the spills P— We cannot shut off any 
spill in Nepal whatever we do here. I am not aware what 
tne depth oi the spill is here. Jainagar is on high land, 
and 1 think the spill is chiefly to the west of it. 

54 Q. What happens when a big flood comes down P — 
This channel (indicates on the map) 1 had protected with a 
very high bank at the mouth with spurs after the drought, 
so that the flood did not pass down it Bavo what flowed in 
from the sides when the country flooded. 

55. Q. All the schemes that have been put before us are 
all worked out on tho supposition that as a sine qud non 
water would be given to tbe rice in the first 15 days of 
October, what they call the hatkia P— Yes. 

66. Q. What do you call tho hathia here P— It varies in 
the different years. Generally it is the first fortnight in 
October* 

67. Q. During that part of the time you have got 
freshets and part of the time you have got no water P— Yes. 

68. Q. In 1901, if you had no freshets during that parti* 
eular fortnight, what would have happened P— It would have 
been probably an 8-anna crop instead of 14-anna crop* 

59. Q. 1 suppose it had got water before the hecthia P— 
Ample water. 

60. Q. If, instead of water being given to the rice crop 
in the hathia, it is given up to the 1 0th of November P— 
1 should say it would secure it from drying up and being 
a failure. It need not be given in the first fortnight of 
October. It may be given np to the first week in Novem* 
her. It would then save the orops. I know that from my 
experience of 1897. 

You IV. 
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61. Q. (The President .)— Do the pedpla hem consider it 
necessary to run the water off their fields in September P— 
When they have a normal rainy season they begin run- 
ning oil’ the water in September ; they do not do so in -diy 
years. 

62. Q. We were told that on tbe Sone Canals they looked 
upon it as essential to run off the whole of the water in Sep- 
tember, and that then they must have this hathia water 
at the beginning of October? — I think that if they could 
depend on getting a supply in the hathia, they would run 
it off a great deal more than they do. 

68. Q, (Mr. Muir* Mackenzie .)-- According to Mr. 
Maddox, in order to get a real famine in tho district, it 
requires two successive years of failure. Would yon say 
thatP -Yes. Well, T should modify that, because we had 
not two years of failure in 1897 *, tnen there was only one 
year of real failure. 

64. Q. Mr. Maddox in his paper points out that the rice 
crop in 1896-97 was worth only 81 percent, and only 69 
percent, in the year before. Tim necessity for the Huge 
relief measures was occasioned by their having had a short 
crop a year before P- 1 should think it was very numb 
accentuated bv their having a poor crop the year before ; 
but we would have required measures ox relief probably for 
h or | of the actual urea even if there had been a foil crop 
the year previous. 

65. Q. With regard to these channels that have 
made, how do you hope to get them maintained? — I havo not 
mad* any arrangement for that. I asked tbe rayats who 
had got full crops to give me half an anna per big ha for the 
maintenance of the channels, and they have done so after a 
good deal of delay, and I hold some of the money in hand 
now for clearing the silt from the channels. Altogether 
Bs. 1,900 was paid for the purpose. 

66. Q. You have no power of calling on thorn for labour t 
— No. 

67. Q. It depended entirely on their being willing to 
give the money ?— Yes, it was quite optional, Tho money 
was (nly towards the maintenance of the ohannels, and* 
proposed it only as a tentative measure. I had enough 
trouble in doing it, and I do not feel inclined to do it ogam. 
Thero wns too much trouble about it for the return. 

68 . Q. Aro they not enough alive to their own interests 
to help you as regards this P — Once they have secured a good 
crop they do not care a bit, t hough while they want water 
they promise you anything. 

69. Q. You said you were able to carry this scheme of 
yours through from your intimate knowledge of the 
country. Do you think you m’ght find a good many other 
places where tho same thing might be done if you had time 
for examining tho country P — It would only be after living 
in tho country for some years and going round it that you 
could do anything. 1 don’t think it would bo possible by a 
simple examination. 

70. Q. I mean by a professional roan P— A person know- 
ing the levels and who liad a contour map might do a great 
deal in this way. 

71. Q. Was tliore much bhadoi rico in that irrigated 
areaP — No. 

72. Q It was always an agliani area?— Yes* 

78. Q. Can you tell me from your knowledge of tho 
country whother the increase of means of irrigation is likely 
to result in the substitution oiaghaniior bhadoi ? —I think 
that tho area of aghani has increased in this irrigated area 
since irrigation has been introduced* 

74. Q. These works of yourB consisted practically, did 
thoy not, in the re-opening of silted channels P — My work 
consisted chiefly in cutting across the silted areas into the 
old channels beyond the margin of silt from the new 
channel. 

75* Q. Tho disused channels were owing to ’silting caused 
by floods P— Yea ; my experience of the Kamla is that it 
throws silt for about 1 J miles. 

76. Q. Have you any cases where the channels become 
disused owing to the erection of) embankments to prevent 
floods P— No. 

77- Q. Do you do anything hi the way of well-lrriga* 
tionp— In one village only. It is a largo opium-growing 
village. 

78. Q. And the other villages are they uusuited to it P— 
Thero is no demand for it The kachcha wells loll in 
almost at once. 
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79. Q. In this opium village are the wells all kackchat 
— No, they aro pakka. I have jjiven them money to make 
them. It is a village of very high level and does not get 
water from flooding at all. 

80. Q. And in these villages, which are of low level, do 
you think nothing useful could be done from wells P— I 
don't think so, 

81. Q • Not even if wells were made for the growth of 
the valuable garden crops P— Very little of such garden 
crops is grown in this area. There is very little tobacco or 
such crops grown thoro. 

82. Q. On what terms do you give your advances for 
wells P — We have given the money for wells simply as a 
present to them. 

83. Q. You get no return P — They pay their rents 
rogularly and they are good rayats. it was given as a 
matter of benovolenoe from the Maharaja. 

84. Q. You get no increased rontP — We get a full rent 
for the opium lands, but it is not a specially high rent. 

85. Q. It is not enhanced P— -In no way on account of 
wells. 

86. Q. (Mr. Rqj aratna Mudaliar)— On the lands irri- 
gated by tho channels you constructed in 1897, do you not 
levy any water-rate or any enhanced rent P— No. 

87. Q. These 46,000 big has are irrigated free, without 
any ohargo P — Yos. 

88. Q. You have power to enhance the rent. Could you 
not have levied an extra charge P—1 could havo, but we did 
not ask for it. All wo ask for is regular paymont of tho 
rents. Tho Maharaja lias been vory generous to the rayats 
in such matters, and we liavo dug tanks and made wells in 
that way. 

89 Q. You don't ondoavonr to recoup yourself, or obtain 
at least the interest on the outlay P— No. Within tho last 
year 1 have refused in some oases to make embankments, 
because I found tho rayats took no care of them once they 

were made, and relied on us to make good many duirnmes. 

So now I lend them money to make embankments ; when 
they themselves make the embankments they take greater 
care of them, 1 find. 

90. Q. Do you charge any interest on those loans P— At 
12 or 12£ per cent., which is two annas on the rupee. 
Tho rayats understand it as a simple way of calculating. 
We lent them money in 1897 at 4 per cent and tound 
they did not want to repay it, bocauso it was at such low 
rates. Tlioy paid their mahajans some of this money and 
then asked for more money, because they could get it cheap, 
and I liavo recommended to the Maharaja not to lend money 
at less than 121 per cent. 

91. Q. ( The President.') — Is that about tho hanias 
rate P— Tho hanias rate is 25 per cent. 

92. Q. (Mr. Rajaratna Mudaliar.)'— On tho land irri- 
gated by your channel in 1897 you would have lost tho 
rent but for the channels P— We could not havo collected it 
in 1897-98. It would have bad to have been postponed. 

98. Q. I suppose you would not liavo succeeded in get- 
ting it all P— Probably we would have lost one-fourth of it. 

94. Q. What waB the cost of tlio channels? — In 1897 
there* was an expenditure of Us. 10,000, including an 
embankmont. The embankment cost Rs. 2,000 and tho 
channels Rs. 8,000. 

95. Q. You said tlmt owing to the obstruction of a 
malik you were unable to extend your channels?— I was 
unable to dose it. It was not the malik in whose land the 
channel was on, but an adjoining malik. He would not 
allow a spur to bo mado at tho ond of the embankmont ; 
hence the water swept round it and out it away. . 


96. Q. In the case of these channels did yon find any 
difficulty owing to the want of provision in the* law for 
acquiring land in carrying out such work P — Through per- 
sonal acquaintance with the locality, the rayats and the 
adjoining petty maliks, I find no difficulty. They have 
such confidence in us that they give us the lands. I have 
generally been able to persuade them. 

97. Q. Do you think it would be an advantage to amend 
the law, so that, if there was a refractory tenant, you could 
compel him to give up the land P — We have not any ques- 
tion with the tenants, but only with tho adjoining maliks. 
If we have to carry a distributary through some tenant’s 
land, they generally give the land up willingly and we take 
it off the rent-roll. 

98. Q. (Mr. Muir- Mackenzie.) — Do you think Gov- 
ernment would meet with no more difficulty than you doP 
— I don’t think so. I think the people would have more 
confidence in Government, and that the Collector cotild 
persuade them to give up the land. 

99. Q. (Mr. Rajaratna Mudaliar.) — You have given 
some advances to tenants to make wells. In these cases 
also do you give them free of any increased rent P — Yes. 

100. Q. (Mr. Allen.)— You spoke just now of Govern- 
ment boing ablo to do this kind of work. Would not the 
tenants, as a matter of fact, want Government to pay much 
more than you payP — They would undoubtedly do their 
best to get evefy pice they could out of Government. 

101. Q. Do you think any Government officer would be 
ablo to carry out a scheme or this kind in the way you have 
dono it P Is not this a case of your own personal 
influence P~ I think it would roquiro a man of experience 
and a great deal of application and time. You would need 
to havo a special man for that one work alone. 

102. Q. You havo not anything like a water-rate here P — 
No. It was only levied onoe Inst jear as a tentative 
measure, and I found so much difficulty and bother that I 
have decided not to havo anything to do with it again. 

108. Q. You don’t levy any water-rate P— No. 

10t. Q. What is your opinion about that P Do you think 
the people would pav, say, Rs. 2 an acre for water in a 
dry year P — In a dry year they would pay R*. 2 to get their 
rice crops in when they saw thero was no chance of getting 
it in through the rains. At the last pinch they might do it, 
but they would not do it universally. Possibly 60 or 60 
per cent, would do it, but I don’t think they would pay 
unless put to the very last pinch about it. 

105. Q. What is the rate of ronts about tlmt part P — 
About Rs. 4 per bigha. 

106 Q. So that, if levied, the water-rate would represent 
about. 60 per cent, on the rent P— Yes. 

107. Q. Would there be any chance of people paying that 
every year P No chance at all. 

108. Q. The enormous benefit you have caused to this 
country would only be felt in years of drought ; you would 
only require it onoe in four or five years? — Yes. 

109. Q. Is it not a jporinanont benefit P— It is a perma- 
nent benefit in opening up these river-beds, for since the 
ohannelB were mado in 1897 those villages (indicates on map) 
have had fuller crops than the adjoining villages. It means 
a difference of J to J in the crops. 

110. Q' Even in a year of good rainfall P— Yos. 

111 . Q. In a year of good rain yon close these channels ? 
— I close these running down here, Karh Malraal (map) ; 
this one (map), Arerh, I have left open. It is a 16-foot 
channel 
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for other savings. Then for maintenance there must 
be a large percentage. There is all the establish- 
ment, and renewal of look gates, etc. Gate renewals 
are very expensive. The cost is not so muoh in the Bone 
Canals as it would be in the tidal canals. The des- 
truction of gates in tidal canals is very great. 

8. Q. We asked Mr. Toogood wheather navigation 
was vory muoh appreciated on the Bone Canals. He 
said " yes, the people like it.” But his answer was 
given in a manner which led me to believe be was not 
very enthusiastic over it, and that he did not take it 
as a very great boon to the oountry. Do you consider 
it has been appreciated largely P — I dont think so. 


1, Q. (The President .)— You have heard all the evi- 
dence given at Bankipore by Mr. Toogood and other 
engineers. Are there any points in which you dis- 
agree with them P— No. I think all their evidence is 
very accurate. 

2. Q. I wish to ascertain what the country has 
bed to pay for the luxury of navigation on the Bone 
Canals. I understand it was about 20 per cent, of tbe 
total cost of the canals P — That is about the nearest 
approximation, I think, wo can make. Navigation 
added about 25 per cent, to the cost of the Bone 
Canals. The looks cost about 30 lakhs, and I should 
•ay we eould easily put down at least 20 lakhs more 
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Of course it has been a convenience to the people to 
have steamers running up and down the canal prior 
to the introduction of railways to the south. I might, 
however, say that, as far as the navigation is concern- 
ed. when I was at Buxar in 1987 I built a new 
gola at Sassar&m and exporters would not use the 
Qola. 

4. Q. What do you call a gola P— A store-house for 
grain. 1 thought exporters would bring their grain to 
be packed and sent down to Buxar by canal. Instead 
of this I found they used carts and conveyed the 
grain down the Grand Trunk Uaad to Zamniania in 
preference to the canal. 1 asked thorn why thoy did 
this, and thoy said “ we have got our bu Hooks and wo 
have got nothing for them* to do. Wo prof or to ubo 
them instead of paying canal tolls.” 

6. Q. ( Sir Thomas Higham .) — Do you have bullock 
traction on the canal P— No. It is all by hand. 
Navigation has been an absolute failure. I think, 
if we had made only one line navigable, it would have 
been sound; making all three canals navigable was 
a great mistake. 

6. Q. ( The President .) — About irrigation, you say 
the leases are taken up very readily? — Very readily, 
and of course the conditions are becoming more and 
more severe: we are gotting more and more particular 
every year about the channels being properly kept up, 
and lease boundaries., 

7. Q. What is exactly the ba3is of ail leases P— -We 
•elect a block. It may be all in one village, or it may 
be part of a village. If we have a very big village 
commanded by two or threo distributaries, we may 
have several blocks in it. 

8. Q. Would it embrace several villages P — No. As 
a rule, we confine a block on the Bono to one Village. 

9. Q. You have got varying rates of irrigation 
according to the crop P— -Not for the blocks. Wo have 
one uniform rate; inside the block a man can grow 
sugarcane, rabi and rice. 

10. Q. What does he pay youP — He pays an all- 
round rate of Its. 2-8 por acre for the block. If he 
wants hot-weather irrigation for sugarcane, lie lias 
to pay an extra hot-weather rate. 

11. Q. In the event of irrigation being very popular, 
and there being a demand tor it, would it be an easy 
matter to raise the rates for the new leases and niako 
it its. 8 instead of Its. 2-8 per acre? — We mean to do 
so when the existing seven-year leases fall out. I 
think they fall out next year. 

12. Q . The whole of thorn P — A certain number will. 
We started seven-year leases in 1897. Formerly they 
were for five years. 

18. Q. That will bring you presumably a considerable 
increase of revenue. Do you suppose that raising tho 
rent will choke off many of the leases ?• — 1 don’t 
think so. Our position is very strong. The villagers 
have got so accustomed to water and have realised its 
full value that 1 don’t think we shall have any trouble 
at all. We increased the rate about seven years ago 
and there was no diminution. If you look at the list 
for tho last 10 years, you will find that the leases are 
steadily increasing in number. 

14. Q . What proportion of the whole irrigation is 
by lease P— I think about 86 per cent, Itabi irriga- 
tion varies enormously according to tho seasou. ihe 
irrigation I am talking about is kharif . There is a 
proportion ot rabi and sugarcane in the leases. 
They have got the right to grow iabi under tho lease. 
Whoa we started first of all tho rabi area was very 
large, but when the villagers found that they were al- 
ways ensured a supply of water, they have gradually 
converted rabi lands into rice lands. 

16. Q. Is the sugarcane on tho increase to any ex- 
tent P — I don’t think so. Bugarcane irrigation is not 
very much: we are restricted in the hot weather for 
supply. Tho Bone runs down to almost 300 cubic feet 
a second in May. 

16. Q. To go back to my former question, what pro- 
portion of the irrigation is by lease; about 86 per 
cent, you say P — I should say quite that of the kharif 
area is under long lease. You heard, Sir Thomas, 
that the people ore getting too much water. I was 
very pleased to hear that. When we had tho Irriga- 
tion Committee in 1887, things generally were all the 
ether way; that is to say, we were accused of not 
giving sufficient supply. Wo shall have to proceed 
veiy cautiously with the Skahabad cultivators. They 
are very troublesome. 

17. Q . I gather it is not the policy of the canal 
auth orities to fill the aharsf — Not at all. That is 
how w» came to such trouble at first. We admitted 
water into a little undefined channel running into the 
legac, and what the villagers did vqf to let the watg? 
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into their ahars , and then when we tried to assess 
tho lands, they refused to pay and said “ this is not 
your water; it is rain water,” and we had no proof 
it was not. Then we adopted tho policy of no leases 
except to good blocks with defined village channels. 

18. Q. If they came to you and said “ we want to fill 
these ahars , for what will you do it?” When you have 
water going to waste you may just as well store it 
in tho aharsf — We do fill ahars when we are closing 
tho canal in the hot weather. Wo put water into the 
ahars for drinking purposes and for cattle. 

19. Q, Might it not pay these people and add to youi 
revenue, if you said “ our leases are at Rs. 2-8 per 
acre; besides that, if you have got on ahar. we will 
keep it filled for you for so much”?— We have al- 
most got to our limit now, and all our five-year leases 
are irrigated from proper channels and proper out- 


20. Q . Do you think they would not irrigate further 
and would not make their blocks bigger, if there were 
store-houses for water in tho shape of aharsf— l don't 
think so. It is a wasteful system of irrigation. 

21. Q. I entirely agree with you that it is a wasteful 
system of irrigation in a case of short supply of water. 
But in a year when there is Bone water going out 
into tho Ganges, it might be just as well as to store 
it, instead of letting it go to waste P — We don’t waste 
any water. 


22. Q. During tho iloodsP — Wo close down. 

23. Q. During tho last year of scarcity, if your ahars 
had all been full, they might have pulled you over 
this difficulty. Would it not hove been an advantaged 
—Wo have had a had experience of ahars. There is 
constant friction between the villagers and ourselves 
about losing control of our water. 

24. Q. (Mr. Muir-Mackenzie .) — How exactly do you 
lose control of the water P-— At first we allowed water 
to leases with imperfect villago channels, and the vil- 
lagers used to take it down into these ahars and irri- 
gate their land which was not within tho lease at 
all. When we tried to assess them, they said, “ it 
is not your water; it is rain water.” We could not 
prove it was not rain water. There might have been 
rai n water in the ahar in an ordinary year. 

25. Q. Could not you givo water to the ahar on con- 
dition that any new area irrigated from tho ahar was 
charged for?-— I think all the area pretty well com- 
manded now is under lease. I also understand that 
tho ahars are falling into disuse. 

26. Q. It is in evidence that you may have a 
lurge surplus of water in tho early part of tho year, 
unci then at the huthtu when you may want every single 
drop you have got. If you could store the water in 
ahars in the early part of the year, you could guard 
to a certain extent against the eventuality of having 
all your water exhausted?- We have only had this 
experience once in 30 years, and I think, if we begin 
to let water into the ahars again, we would gradually 
work back to tho old system and lose control of our 
water. These ahars are scattered all across the coun- 
try, and those of one village are connected with those 
of another. It is a most complicated system. Wo 
have accepted this principle now that, if we lose con- 
trol of our water, wo cannot assess. 


G. Mr. Tooeood seemed hardly to have accepted 
that principle P— I don’t know. In the Eastern Bone 
it is very sandy soil. 

28. Q. (Sir Thomas Higham .)— Are you speaking of 
ahars in the middle of a block or outside?— A block 
may bo above the ahar or below the ahar . 


tlm ‘h^ he R,j S A 0 ob J' e ? tion <*> their filling ahars in 

wiSchX^ha^^etr g ° mt ° ° tl,er VillafiM 


o is your objecion to charging a fee for 
filling tlremP j am not speaking of outside alian, 
but supposing a man who had an ahar in a block came 
to you and said “I will give you a rupee if you fill 
this ahar. What is the objection to that P— I don’t 
h ® T ou d °°®e forward, and besides, I say. that 
once you lose control of your water, you are helpless. 

31. Q. You would not lose control of your water in 
that cose. , The difficulty I see is what you saythat 
rf ou irrigate from an ahar you cannot say who. 
ther the ahar was filled by ram water or canal water. 
But if a man oomes to you and says “I hare not got 
much ram water in my ahar, put a couple of feet into 
it, where » the diffioultyP-We hare tried selling 
water by volume, but I don’t think it has ever come 
to very much. 


S2. 0. Before the hdthia you have a lot of water P— 
the Vice* 9 ** neW *° y f° r transp lanting 
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Ur. D. It. 33 . Q. You have a groat deal more wutor than you 
Horn. want before the hat/na , and you don't seem to bt* 
’ obio to do anything with it?- in a favourable year 
tlu*he uhai j> arc tilled by the rain, and the people 
won t ask tor water outside the lea.se until the rains 
fail. 

84. Q. But supposing it were a dry yoar? — How are 
wo going to know when the hathui is going to fail. 

35. Q. You mean to guy the people will not apply? 
— les. They have got tnese uhuis and they always 
contain r.ain water in the season, and very likely 
they also contain water from our live years leases. 
It is only in a very dry Hoptember that they fail 
Miitl the villagers would never apply to havo them 
Kited until it was too late. 

30. Q. You don’t sell water by volume ? — When leases 
come in late and we don’t want to im^sure, we say- 
“ We will keep an outlet open for you for 24 hours 
at so much,” but 1 think very little lias been done in 
that way. 

37. Q . Supposing it were generally known that where 
there wore no leases, if the people iikod to apply for 
water for their ahais before the hathiu , you would be 
prepared to till them up at so much a thousand cubic 
feet, would they apply? — They won’t apply before 
the hathiu. That is what led to our Jong lease system 
being introduced. We hound that these people would 
wait till the last moment until tiio middle of October 
and then they ofton got water too Jabe to beneiit 
the crop lor winch remission of water rate had to be 
given. 

38 . Q. Would they pay a dofinito sum to have their 
nharrs Idled up? — Filling the uhais would only beneht 
the unleased areas beyond the long lease area, and the 
villagers would neveT apply until the hathiu had fail- 
ed when no surplus water would be available. 

• 39 . Q. Why not let them apply for their ahars for 
five years? Why not have a five-yeur lease for ahars 
also?— Jn my opinion this would be a retrograde step 
in canal administration. 

40. Q. You have certain years of drought. They are 
not very common perhaps, but say they take place 
once in five years. You propose to reduce the size 
of your outlets and so raise the duty. Would not 
the pressure be greater in these exceptional years 
than yon have ever had? — 1 don’t think so. The 
people are very extravagant in the use of water at 
present. 

41. Q. The more you raise the duty, the more the 
tension comes on at the times of trial ? — 1 don’t think 
■o. They will know they have only got an outlet open 
for a certain number of days and they will take good 
care to irrigate fclioir land within tluit period. At 
present the outlet is ten days opened and five days 
closed in tlte hulhia. We hope to reduce it and make 
it, say, nmo days opon and six days closed. That will 
spare a good deal of water and otiablo us to irrigate 
more than wo can now. 

42. Q . You will Ultimately come to your limit- Yes. 

43. Q . Yon h«vo got a very good duty out of that; 
8d acres? — We only got 60 in u yvar of bud hatlviu. 

44. Q. The capacity of canals is dependent upon the 
amount of water you can get down your canal during 
the hathiu f- It is only since wo have started to work 
on the bone system that we have found out that fact. 

45. Q . You say that the average actually has been 
acred ? — Yes, 80 at the outlet, but all these duties 

that are based on tke four months’ discharge are quite 
misleading . 

40. Q. (The Viesident .) — We know that you are inter : 
ested in the Karainmissa project. 1 suppose that if 
you can command the establishment, you will have it 
surveyed ?— Mr. Toogood and Mr. Harris arc goiug up 
in the middle of next month to see the sitok. 1 have 
written to find out if any of the agents of the Maha- 
raja of Benares kaow tlw country and whether it is 
open, so that i may have some contours taken to find 
out what the capacity of the reservoir is likely to be. 

47. Q . (Mr. Muir-Mackcnzie .) — I see in the month 
•r September that in the Sassaram Bub-division the 
average rainfall is 7 ;5 inches. In the year 1892 it. 
went down to 2 : 42. In a year like that woTJ the 
people not apply to have their ahars filled? — No, I 
doi/t think so. In fact, as I say, their ahwrs are 
gradually being done away with. 

48 . Q. (The President.) — To go buck to tho Karura- 
ftoflaa. Do you contemplate that it possibly might 
help the Bone system? — The original idea was to carry 
on the main westorn canal through Sassaram up to 
the Karamnassa and on to Mirzaporo. This was stop- 
ped, because, as I said in my note, we had not sufficient 
water ito the bone, so the Karamnassa project is now 


proposed. The Karamnassa is the river on the ex- 
treme west of the district. Instead of taking the 
water from the bono towards the Karamnassa. water 
will be brought from the Karamnassa back to the Dar- 
gaoti into ail that Bhabua tract which we know is very 
liable to scarcity of rain. In Bhabua, in my note, X 
have shown that the hathiu rain failed about 12 times 
in the last 20 years, if you go lower down into Mid- 
nupore, you will find there were only two bad years in 
20 ; in (Jut took there were about two bad years and one 
doubtful year in 20; whereas, every alternate year in 
Bhabua has a failure of the rainfall which is required 
to bring the rice into ear. 

49. Q. To go on to Champaran and Saran, this side 
of tho Ganges, 1 understand that you look on the Saran 
project as altogether a very doubtful one; I mean 
these canals from the Gandak ? — They have proved 
most unsatisfactory, and I don’t know quite what the 
reason is. They have been working for 20 years, and 
1 suppose one of the defects of the scheme was that 
there was no regulator in the sota . 

60. Q . 1 gathered from one of the witnesses at 
Muzaffarpur that at one timo, when they wanted the 
canals oponed in a hurry, tho channels had silted up, 
and thus the opening was delayed for six weeks, it 
was then too late, and they did not earo to take the 
water. That could not have happened if there had 
been a regular establishment maintained by the Gov- 
ernment or tho District Board* whose duty it would 
have been to see to the silt clearances. I don't think 
one has a right to say that it was a hopeless case, be- 
cause it has not been very successful hitherto trorn 
want of management P— , I think it is really worth while 
to investigate it and draw up some scheme that would 
bring it more into hue with the Bone. You would 
have to construct a regulator outside the embankment 
iu the first place, but without a survey it is impossible 
to say what additional works are required. 

51. Q. From these rainfall statements I make out 
that every third yoar here is a year of drought. Fur 
instance, in Gopaigunge, in 20 years, there have been 
six bad years, 11 good and three doubtful ones, which 
were pretty near bordering on the bad years? — Yes; 
and Gopaigunge is pretty central for this Saran dis- 
trict. 1 think lrom the evidence and from the rain- 
fall statements it is clear that irrigation for the rice 
crop is necessary more frequently than the witnesses 
at baran made out. 

62. Q. I would oven go further and say that the 
fact that the works existed at all, boing left to them- 
selves without tho controlling hand of an engineer, 
gives one a iair reason to hope that in bettor hands 
they might be a success. What do you think?-— 1 think 
it is very well worth inquiring into. The local Govern- 
ment has spent 7 lakhs, and X think we might safely 
spend a little mo as money ie he hope oi making tho 
scheme u success. At the present moment ail tins 
money is simply sunk and lying idle. 

63. Q. Did Mr. MacUarthv say that gauge-readers 
were kept up on the Gandak ? — I am not quite sure 
that he is accurate in what he said about gauge obser- 
vations in the Gandak. Jt is most essential to havo 
observations .taken in all rivers likely to be utilized 
such as the Kamla and Bagmati. 1 think the District 
Boards might spend a little money in this way. it 
would not cost much to have one or two gauges estab- 
lished on these rivers. 

64. Q. What do you think of the Tribeni scheme? — 
It is going cm. Mr, Butler hopes to do very well 
this year. The tract is unhealthy : it is feverish, and 
tho coolies gave it a bad name last yoar. 1 think 
more perfect arrangements have been mado this year 
for pushing on the work. 

55. Q. How are you getting rid of the cross drain- 
age? — In some places the canal is syphoned and in 
others carried in aqueductB. 

50. Q . Have you got funds to carry it on as fast as 
you wish?— Sir Thomas Highain says we can get any 
money we like. We have got six lakhs this year, but 
he says we need not bo tied down to six lakhs ; we 
can get ten lakhs if we like. 

67. Q. What is the amount of the estimate P 
— Its. 37,91,000, including establishment. 

58. Q. Do you consider this Tilari project promis- 
ing oneP — 1 am afraid not. From Mr. Maconuhy’s 
report it will bo seen he is very decided and express, 
cs himself very strongly against it. 

59. Q. Then what do you think of these three pro- 
jects,— the Tiiari, the Bakhiya and PussaP— I am 
afraid they would fail just at the time water was re- 
quired. They are small streams and could be very 
easily bunded, up above by the Nepalese. 
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60. Q.-Mr. Maconochy in his report says: — “ The 
Dou8 scheme may, perhaps, be placed in the some 
category; for, although there were two bunds across 
the nullah in Nepal, there were also three bunds in 
British territory, showing that there was some water 
to utilise for irrigation. 11 What do you say P— I 
agree. 

61. Q . What is your opinion as regards the Bagmati P 
— The Hoods are the great obstacle here. This canal 
runs right across the drainage of the country, and 
as it is not possible to construct Hood embankments in 
Nepalese territory, the irrigable urea could not be 
protected as is the case in Orissa. 

62. Q. Then you reaerro your opinion about the 
Bagmati till more is known about it P — I think the 
suggestion that Mr. Disney made is worth inquiring 
into. That does not interfere with the cross drainage 
in any way. 

6& Q. (Sir Thomas High am .) — That is working on 
the same lines as Mr. King has been doing P— Yes. 

64. Q . Ton have spent Rs. 62,000 on pains and cuts 
for making these canals P — Yes. 

66. Q. (The President .) — Do you think there are any 
of these rivers we can leave out of consideration at 
once, or do you think it is an open question with re- 
gard to them all whether they can bo utilized P — I 
think these four— the Tilari, the Pussa, the Bakliiya 
and the Dhaun might be obliterated, as they would 
fail just when required. 

66. Q Anyhow you would put them in a second line 
giving preference to the others P — Yes. As regards the 
Jdagmati Mr. Buckley and Colonel Haig have always 
admitted that a weir is essential across the river 
and therefore you must get as big an area as you 
can to irrigate. As far as I liavo read the old papers, 
no one seems to have dealt with this question of 
carrying the canal across the whole of the drainage 
of the country which is itself liable to heavy floods. 

67. Q. (Sir Thomas liigham.)— You say there is some 
scope for work of the same kind as Mr. King has 
been doing P — Yes. 

68. Q . That consists of carrying out works according 
to the exigencies of the season. They may go, 1 
understand, for two or three years without doing any- 
thing with theso canals? — Vory likely. 

69. Q. Then when they know there is a demand likely 
to come on they set to work and open a channel where 
it is required and make a bund P — YeB. After the sea- 
son is over they put a bund across the mouth to keep 
the silt out in years when the channel, is not required. 

70. Q. The Public Works Department are aiming 
at making an arrangement which will involve a heavy 
capital cost, and then bo more or less permanent. But 
for a work like Mr. King’s work, you will require men 
on the spot able to see at once what is to be done 
for the season, and who must be able to lay their 
hands on money at once P — Quite so. 

71. Q. 1 don’t know how such a scheme could be 
worked except by a District Engineer P — That is how 
it should bo done. You could not droam of working 
it in any other way. 

72. Q . I don’t see what is to prevent its breaking 
down as the Saran Canals have broken downP — The 
8aran Canals have been working in very much the 
same way. 

The ]*re$hhni . — They had not got a Mr. King 
there P — That iB tho difference. 

73. Q . (Sir Thomas Higham .) — Thore is this danger, 
I suppose, that a season may come when you cannot 
get control over the water P — Yes, and when that 
time comes, then the question of a permanent regula- 
tor will have to be considered. Of course Mr. Ring 
wos getting water all through September. His schome 
has therefore got that great advantage over the Saran 
Canals. 

74. Q. You could got water all through September in 
tho Saran Canals? — Not to the same extent as lie 
did. 

76. Q . There is lots of water in the sota. What is 
to prevent your opening tho sluices P — I should think 
there is a good deal of silt in the sota after each 
freshet. He got supply from the main river. 

76. Q. You mean in Saran? — Yes. I don’t think 
they over opened the sluices until October in tho Saran 
Canals. They cannot bund tho sota until the river 
falls to a certain level. 

77. Q . Thore is no reason why they should not bo? 
— We have come to a deadlock now. The Government 
id not going to spend any more money on maintenance 
and the zamindars won’t pay the maintenance charges. 
The canals are only opened now. when the civil officer 
•ays it is absolutely necessary to save tho vice crop. 
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78. Q. That is why they are never opened until 
October? — We did sanction the opening of them this 
year in September, because there was not sufficient 
water to do the transplanting, but wo told them we 
oould not open thorn in October again unless they 
paid some money for the cost of clearing the channels, 
so we are now absolutely at a deadlock. 

79. Q. They havo paid nothing?— They pay no- 
thing. 

80. Q. Are they open now P Has anything been done 
to shut the water down? 

(Mr. Hare .) — They are open now. 

81. Q . You have not got your contribution? 

(Mt. Hare.)— No, they may bo elosed now. 1 am 
not quite sure. 

{Witness.}— I think they are closed. I could not 
be certaiu, but I think thoy must be elosed. 

82. Q. Has any money been paid for thiB your. 

(Mr. Hare.) — No. 

83. Q. (Sir Thomas Higham.) -The Tilari project is 
probably hung up, because there is no certainty ax to 
supply Yes. 

81. Q. How much water do you want for that? — 
50,000 acres is the area commanded; 200 acres of 
khurtf to the square mile Would mean 60,000 acres. 

85. Q. How much water is wanted? — 300 cubic feet. 

8G. Q . Would it be possible to send that volume 
down the Tribeni? — Wo are having a lot of demands 
on us now for tho Tribeni. 

87. Q. 1 suppose you could make it as large os you 
liked?-- We propose to extend tho Tribeni. V7e have 
raised it up to 2,170 cusecs, but we have another 
demand across the Hikrana. 1 should like to got 
across the .Sikrana and Tilari. 

88. Q. You could not go uoross tho Tilari P — I have 
no personal knowledge of the district. 

89. Q. Is it too late to consider the question of 
enlarging tlio size of your syphons, so that, if you want 
to carry out those doubtful schemes, you will have 
the water there?— We would have to provide alto- 
gether for another 40,000 acres; that would be about 
800 cubic feet. 

90. Q. Your syphons are now devised for a iaif 
supply of 2,170 cusecs P — Yes. 

91. Q . They consist of 0 feet barrels. If you wero 
to make all those barrels 8 foot, you could increase the 
capacity of the syphons by J. It is not too late to 
do that P — No. 

92. Q. Do you think it would be worth while doing 
that? — 1 don’t know if tho money is available, it is 
certainly worth considering. 

Sir Thomas Higham.— I don’t think there Would 
be any difficulty in getting tho money for it. 

93. Q. (The l 1 resident.) —I suppose, if 4,000 cubic 
feet were wanted, you could have it thore. There is 
no limit? — No, there is no limit; but we might have 
eventually, 1 cannot say, to build a regulator. 

94. Q. Then you think it worth while to increase the 
size oi the syphons? 1 think so. We only provide 
for 200 aores to the square mile at present. It i» 
said to be a good rice country and only want* to get 
water to produce 250 or 300 acres to the square mile. 

95. Q. (Sir Thomas Higham.) — You have not worked 
up to that oil the Hone? — No. We have only worked 
up to 138 Acres to the square mile there. 

96. Q. Wo have heard tlmt the Saran Canals have 
been known to irrigate 22,000 acres in one very dry 
year. Can you say how thoy got hold of the figures P 
— 1 don’t know. I believe they did try to assess the 
rayats, but they could not realise anything. 

97. Q. How did they try to realise? — I presume 
they had some sort of measurement. But as regards 
that 22,000 acres, I don’t know how reliablo it is. 

98. Q. How is one to find out? — I dare say Colonel 
Hoddling could tell us. 

99. Q. The Irrigation Department put all these 
areas in their reports. Where did tney get their 
figures from?- 1 don’t know. 

100. Q. It is said that a portion of tbe area irri- 
gated by tho Bone Canals was never paid forj that 
it was outside the blocks; have you got anything to 
say about that? — A rayat may pass water on his 
field to outside areas. 

101. Q . How does lie get the water on to hi* 
field?— From the village channel. 


Mr. D. b. 
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102. Q. Ho let^ho water go on to other land ; that 
vr.D. B. land gets a crog- and pays nothing? — U ioko people may 
Horn . bo equally an xious to got rid of the water before tno 

hath in, so it/* WO uld bo a disadvantage then, as it might 

do harm. 

lOd. Q' Does much irrigation go on in that way that 
is not jjaid for? — 1 don’t Know. 

, r .-/* ‘WnjV-.WarAeas'f.-Mr. Toogt.od ?aid tho.e was a 
.ubBtantial amount in the Eastern Hone Division. I 
nave since ascertained that it is about 4.400 acres a 
year in the circle. 

. Q* Thomas Hiyham.) — You don't think that 
is an important question? — No; we have got our value 
iot the water given. 

106. Q. In reference to the works that have been 
done on tho iiagrnati, do you recommend the cut being 
completed to sec what could be done with it P — X think 
it should be inquired into. 

100. Q . The District Engineer could say what he 
proposes to do with it? — Yes. 

107. Q . I understand ho wishes to work up in con- 
nection with these two rivers?- 1 don’t think there is 
any held work done. Mr. ^ Disney’s proposals are 
not based on actual surveys \ they are simply m tho 

air. 

108. Q. Should it bo dono by tho Public Works De- 
partment or the District Engineer? — It might be 
taken up by the District Board. 

100. Q. \Mr. ltajaratna Mudaliar .) — With regard 
to what you said about tho block being drained, what 
is the area of noo under the Hone Canals?-- 320,000 
acres are irrigated. 

110. Q. if all that water is to bo drained, it would 
be capable of irrigating ail appreciably largo area out- 
side tho blocks? — Vos, tho people don’t want water 
when they let it go; they always want to dry their 
fields 16 days before the haihia begins. 

111. Q. Does this water benolit the crops outside tho 
block? — It does not; everybody wants to got rid of 
the water at the same time. 

112. Q. The area outsido tho blocks aro not likely to 
have over much irrigation; are they? 

113. Q. ( The President .) — Our oxporienee on the 
Nilo was that tho water used in rice irrigation always 
washed a certain amount of salt from tho soil and did 
harm if we attempted to irrigate twice with tho samo 
water?— -1 have had no experience of that. 

114. Q. If you constructed drams to carry oir 
water, would the people outside the block areas be 
induced to apply for water? — I consider the acres 
irrigated outside the blocks unimportant. 

116. Q. {Mr. Muir-Mackenzic.) — Mr. Toogood said 
that tho amount of land that obtained water in this 
way was in one part of the Hone so groat that it 
checked irrigation ? — The eastern side is very backward 
and the soil is very sandy and uses more water ; there 
is not the same hold over tho water ; whether it is due 
to the individual officer I am not prepared to say; it 
is 12 years since I left the Sone. 

11G. Q. (Mr. Itajaratna Mudaliar .) — Tf water is 
stolon, have you no power to charge water-rates? — 
If it was due to carelessness on the part of the canal 
staff, I should punish them. 

117. Q . You have a separate measuring staff and a 
separate staff for collecting: do you see any objection 
to the Deputy Collectors checking the measurements 
of the separate staff? — I don’t think th6y could for 
want of training. 


118. Q. Coaid not Deputy Collectors and. Sub-De- 
puty Collectors be trained to check measurements?— * 
With what object P 

119. Q. For the sake of efficiency ?— There is suffi- 
cient efficiency now. All our collections are got in in, 

time. 

120. Q, It is a question whether the whole of the 
amount is got in ? — Our men aro better able to do it; 
though they may not check each individual field they 
know the area of tho block. 

121. Q. Is your block properly demarcated P — Yes. 

122. Q. (Mr. Allen.) — You said that the cost of keep- 
ing up navigation on the Hone was considerable. 
Would you recommend the abandonment of naviga- 
tion on the Hone? — Not at present; when the lock 
gates require to be renewed, it may be considered. 
We are reducing the number of men all round, but we 
must keep up the lock gates as they aro. 1 probably 
exaggerated in saying that it costs a great deal. 
It does not cost as much as I at first imagined. 

123. Q. You would not drop it altogether ?— I cer- 
tainly should not. 

124. Q. Wo have had some evidence about the small 
area of rabi irrigated from tho Hone Canals; don’t you 
think, as a matter of fact, the rabi has been extin- 
guished by the extension of uyhanit — That is true to a 
great extent in tho long lease areas ; but if there is a 
hud hathia on all tho western side of Shahabad, we get 
a large uibi area. 

125. Q. The tendency of regular irrigation must be 
to cut dawn the rabi ¥ — Yes, at first it was 30 per 
cent, in ovory five-year lease; now it is much less. 

126. Q. With regard to what you said about the 
Karumnassa, do you proposo to inspect the Durgaoti 
scheme also?— Yes, I don’t think 1 shall be able to 
contour tho reservoir site this season. 

127. Q. Why? — For want of staff. I mean to try 
and got it done. 1 am not certain what staff will be 
required for the Karumnassa. 

128. Q . We have heard of the prospect of investi- 
gating certain small schemes in the Terai similar to 
Mr. King’s; have you a staff of engineers to do that 
work? — I am afraid not, but tho District Engineers 
have got a good deal of local knowledge. J should 
require a survey staff as well. 

129. Q. Have you the matorial to organize a survey 
staff ? You have tho Karamnassa, Durgaoti and other 
schemes along the Himalayas? — No. I think the Dis- 
trict Engineers could give a good deal of assistance 
there. 

130. Q. I think the answer is, you have not sufficient 
men? — Not to take them all up at ono time. 

131. Q. What class of men would you require as re- 
gards these minor schemes?- Temporary surveyors, 
once having nettled the lines on which we are going 
to work; it would not take long to survey and level 
these lines; tho question is, who is going to provide 
funds for the investigation. I have since decided to 
givo money from Imperial and Provincial Funds. 

132. Q. Mr. King spoke about detailed examination 
and personal trouble taken. It doos not appear that 
the survey could be done quickly? — I think he refers 
to the distribution of water. 

133. Q. (The President.) — Have your canal officers 
on the Sono Canals got magisterial powers under tho 
Canals Act? — Yes. 

134. Q. Do they exercise those pqwersP — To a very 
limited extent, 

136. Q. There are certain penalties for breach of cer- 
tain sections of tho Canals Act P— Yes. 


Mr. L. 
Hare . 


Mr. L. Habb, Commissioner, Patna Division, 
( Varbhanga , Slst October 1902.) 
Note on Irrigation Works . 


1. I have nothing to add to the particular information 
supplied by the District Officers in their replies to the 
questions of the Commission. 

2. 1 would wish to bring to notice the desirability of 
legislation to give power to the Collector to interfere in 
case of the construction of bunds in rivers — 

(<f * In order to prevent disputes and rioting. 

(6) To prevent unreasonable waste of water to the detri- 
ment of thoso who live lower down tho river. 

(e) To prevent grave and material alterations in and 
diversions of the rivers which may seriously affect 
the country* 


3. I would recommend definite recognition and acceptance 
for the principle that, in the case of sohemes in which the 
demand for water is intermittent, and consequently the 
receipts from tho sale of water are irregular and uncertain, 
a cess should be levied on tho lands protected by the 
scheme— 

(a) The bonefits are so great as to secure ample return 
to tho cess-payers. 

(b) Tho payment is in the nature of an iusuranoe against 

failure of crops and famine which should be borne 
by the arep protected* 
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4. It would bo necessary to legislate. The amount of 
oes» to leviable would be limited by the Act. It should be 
paid for five years at a time, and so calculated that, with the 
receipts from tbo sale of water, it should cover working 
expenses and a reasonable interest on the capital expenditure. 

5. I would levy the cess direct from the occupiers along 
with the demands for water supplied in the same mannor as 
the present canal dues are levied. 
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6. Tuis proposal would apply to sohemes prepared by 
Government. I would at the same time provide for the 
case in which application was made for irrigation works on 
lines corresponding to those of the Bengal Drainage Aot, 
suitable schemes approved by Government would be carried 
out in a tract where the majority of the persons interested 
accepted tbo soheme. 


Mr. 
Har $ . 


1. Q. {The President .) — Mr. Maddox in bis paper says 

u I notice that the total cost of famines since 1873-74 has 
been Es. 76,18,274, excluding* the amount spent by the 
Maharaja in 1876-76.” That is in the one district of 
Darbhanga P— Yes. 

2. Q. Has there been fairly good value obtained for 

that P— No, exoept as regards saving of life. 

3. Q. Would it be a fair test of the intensity of famine 
in the different districts to compare the amount spont on 
relief works P — It will be much fairer in future, as there 
will be a Commissioner appointed under the Code to ensure 
a uniform system. 

4. Q. Are your programmes of relief works complete P — 
I think wo should have more schemes which give a promise 
of being really useful, worked out in detail and kept ready. 
In the past famines we have been, I think, too apt to soleot 
works which were convenient and not those of real value. 

6. Q. (Mr. Muir •Mackenzie.)’- That was, I suppose, 
largely owing to want of time P— Yes, to some extent, and 
also to the idiosynorasy of the officer dealing with the 
subject. 

6. Q. (The President. )— The tendency has been more 
and more to give relief in muoh larger proportions P —It is 
much more difficult now to resist applications for relief. 

7. Q Thove wnB more relief in 1896 than in 1876 P— No, 
I think it is the other way. 

8. Q. Are you satisfied with the systoiu on the Sone 
Canals with the amount of revenue authority possessed by 
the canal engineers P — I think the system is working very 
well. 

9. Q. Are the relations of the district and canal officers 
quite satisfactory P — Yes, quite. When the Lieutenant-Gov- 
ernor went down the year before last there wero crowds at 
every lock, but there were no complaints, merely petitions 
to get water a little cheaper. 

10. Q. There wero no complaints of injustice or hard- 
ship P— No. 

11. Q. You have no doubt of the importance of provid- 
ing the Bhabua Sub-diviBion with a supply of water P — 
Nono whatever. 

12. Q. I think \our opinion is that in the Saran Canals a 
cess would be acceptable P—1 think so if jou can show that 
you aro giving them value. Whether accepted or not, 1 think 
it should be levied if you can givo them value. In that 
case we would have to meet an outcry, a paper outory, not 
from the people concerned ; there would bo strong objec- 
tion in tho Legislative Council. 

13. Q. An argument used would be that all had to pay, 
although all did not benefit equally P -Yes, that would be 
one line. I should levy it looally if the scheme gave only 
looal benefit. 

14. Q. In those cases where irrigation would only bo 
taken at intervals of a few years, do you think that would 
be a preferable way of raising Government revenue to a 
water-rate on the area P — If you had proper control over 
the water and a definite scheme, 1 would profor a water- 
rate on the area, levying so much on the water taken ; but 
if not, I would prefer a cess on the whole district — every 
man would benefit. It must be a small cess of course. 

15. Q. What should the maximum be P— Half an anna 
on the rupee to begin with. 

10. Q. (Mr. Muir- Mackenzie.)— -With regard to the 
severity of the famine, I see an enormous difference in the 
figures that are given as regards the numbers on relief 
jn 1873-74 and 1896-97. For instance, in Darbhanga, 
the numbers on relief in 1873-74 was 55 million and in 
1896-97 the figure was 22$ million. Was the famine of 
1896-97 as severe as that of 1873-74 P— I oould not say. 
Planters who were present at both say they were of equal 
severity. 

17. Q. As regards failure of crops P— The failure of 
crops was more severe in 1896-97. 


18. Q. Has the opening up of tho country by railways 
«nd greater facilities of communication made any great 
difference P — l think it has made a great deal of difference 
in the resisting power of the people. 

19. Q. Can we take it that yon are not likely to have a 
more severe famine than yon had in 1896-97 P —I think 
it is possible you could have a more severe famine if you 
had three successive bad years. 

20. Q. Have three bad years in succession ever been 
known in the district P— I don’t think so. 

. 21. Q. (The President.) —I suppose prices never rose 
in 1896-97 to the 1873-74 rates P— No. The increase was 
not so great. The averago prices are now so much higher. 

22. Q. (Mr. Muir- Mackenzie. ) — In the famine pro- 
gramme paper wo are given proportions of the population 
for whom work is provided for each district. Are you satis- 
fied that their proportions are properly adjusted to the 
requirements of each district P I find that in Muzaffarpur 
work was provided for 80,412 persons, and tho average 

nurabor employed in the famine of 1890-97 was 31,424 P I 

think the number provided for might have been lessened 
there. 

23. Q. In Darbhanga also the number provided for is 
176,380, whereas the number employed only works out to 
82,461. Again in Champaran provision is roadofor 177,229 
persons and the average nurabor in the famine was 53,685 P 
—The work is for the whole district and relief may be 
wanted in onlv one or two places. I think a great many of 
tho works would be weodod out eventually. The idea is to 
leave a largo margin. 

24. Q. I suppose the ideal to aim at is to have no work 
that is not useful?— Yes. I would even go to the extent of 
taking men away a considerable distance for good works. 
1 would sacrifice more to the importance of the work. 

25. Q, You don t think it is impracticable to convey 
people about in this way P — No*; in this district you oould 
take the cream of the labour away. The real labouring class 
are the first to come on relief ; these men are accustomed to 
travel about. That would leave small works to be carried 
out by inferior labour. 

26. Q. Would you say that it is preferable to have large 
and extensive works and run the risk of people being on 
them who did not requiro relief P — I would simply bring 
the people together, presuming that the work was necessary. 

27. Q. I understand you to wish to take advantago of 
your good time to prepare a complete survey of useful 
works P— Yes, for such works as the Collector is not an expert 
upon ; be knows road*, but uot canals. 

28. Q. Yon want, if necessary, to have the aid of pro- 
fessional skill through the Public Works Department for 
the purpose P— Yes, not only for relief purposes, but because 
I would liko to take a few up in advance. 

29. Q. Would you like to seo the Saran Canal works 
undertaken by the District Board P— I do not care who has 
the control, so long as the local officer has full control and 
is not required to refer to Calcutta at critical times. If 
there is to be a cess, whatever the proceeds they should bo 
handed over to the District Board. 

Mr. Allen explained that the law was an obstaolo 
in such a oase. 

(Witness.)— Where we have got to legislate for collect- 
ing the cess, wo might as well by executive order prevent 
the District Hoard spending its present cess on irrigation. 

30. Q. (Mr. Muir- Mackenzie.) — Some of the planters 
mentioned that the District Board had to spend periodi- 
cally large suras on relief works ; has that actually been 
tho case P— No, but Government has power to insist on 
every penny going to relief works. Sir Charles Elliott 
insisted on it in 1892, but Sir Alexander Mackenzie let them 
off. 

31. Q* I understand tho Board starts a work when 
famine Jh expected ; have any substantial sums been spent 
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In that way P —In Maxaffarpnr we spent something more 
tbwj a lakh. I cannot remember the exact amount. 

92. Q The District Boards seem to be liable in years of 
moderate scarcity to he called upon to provide work which 
it might not want simply on the ohanoo of people wanting 
relief P— Yes. 

89. Q. Is there any way of getting at the actual sums 
spent P — I think T can get them for yoc 

84. Q. Has the Local Board always to set apart a sum 
on account of this danger P — No, not unless the warning 
note is given. 

96. Q. In Shahnhftd I think you said there is no doubt 
of the necessity for irrigation. Is there anv doubt that 
water will be taken P — In that I must trust the local men. 
I think it will be taken. 1 did not. go into the question, as 
I was told that no reservoir was possible. 

86. Q. Do you think they would pay the Bona Canal 
rates P — Yes. 


and the existence of such a right obstructs the admi- 
n iteration of tho stroam to the beat advantage of the 
public in general, would you advocate that Qovarn- 
merit should have power to acquire the righto in that 

water, just as it can now acquire rights in land ? 

> es, where a man had already a vested right, Govern, 
inent might acquire a right te the balance over and 
above what the man could fairly appropriate. 

54. Q. If a man were obstructive, why should not 
bis rights be taken away altogether P— That would be 
very expensive. 


55. p. Not necessarily more expensive than rights 
in land. You would give the man compensation for 
the appropriation and the value of the rights P— 
I would reserve to him all you possibly could 
tently with using the stream to the best advantage. 

K6. Q. Regarding the repairs of pains and chars 
and other smatl irrigation worfcs, is it generally the 
duty of the zamindar to repair P— Th at is the theory 
no doubt. 


87. Q. At oneeP— Yee, I think so ; they would not take 
a great quantity of water at first. 

38. Q. I observe from the famine map that nowhere 
through the sub-division was relief extended to more than 
six per eent. of the population ; is that not a sign that 
distress is never very intense P — Tbev always live poorly. 
Every year they go away to get their Jiving, not only in 
famine years. 

39. Q. If the Karamnassa scheme is imposiibU, is there 
any chance of saving the country by the extension of small 
works P — Yes, there are other schemes which might be 
gone into liko the Durgaoti. Something could be done 
also with pains and cuts into low lands. 

40. Q. For the Gya district I understand there is no 
large work P — No ; it there is a proper survey, I have no 
doubt a good deal of work conld he found. 

41. P. Rome of the pains appear to be large works; 
would it be worth while to hpve the country surveyed 
and put under Government management P— The ques- 
tion of Government's interference must come up if 
the estatetes are subdivided more Rnd more. 

42. Q. Do you support Mr. Oldham in his proposals 
on that point P — Yes. 

43. Q. Do you support his proposal that the Collec- 
tor should have the power to compel zamindars to 
carry out repairs P— Yes. 

44. Q. For small ahars as well an small bunds P — I 
should not use it if T was Collector unless the Execu- 
tive Engineer said it was necessary. 

45. Q. Would you give him on inspecting officer? — 
Yes, T think that is necessary, because a Collector 
with tho best intetffcions might do harm in pushing 
schemes which he thought good, hut which really were 
not good. 

40. Q • Would you liko him in the case of pains to 
act in anticipation of complaint P- He would net on 
the complaint of the Inspecting Officer. 

47. Q . I moan complaint on the part, of the people? 
—I don’t think that would ever happen. 

48. Q. If the Collector is given this power, would 
lie have to proceed often to extremes P- No, not often, 
but, to gi^c him the power which would serve a useful 
purpose. 

49. Q Do you think in a dintriot, like Gya, with a 
lot of complicated rights in water, it would be possible 
to have a record-of-rights ?— I would have a record of 
tho facts. 

50. Q. You would not determine the rights P — No, 

T would allow the Collector to give nn ad interim 
order; ho might state the case and then it, should go 
before the Civil Courts. Thero aro some disputes he 
could not decide. 

51. P. Would it not ho advisable for the proper 
husbanding of the water that, the Collector should lay 
down how the Stream should he divided? — T should 
not allow him to do more than pass temporary orders. 
He can determine all the facts, hut, not the effects 
of the facts. I would not allow him to make a record- 
of -rights. 

52. P. Patna, T understand, w© may consider to be 
immune from famine P — T do ndt think we can say 
that everything possible has been done. If the Collec- 
tor were assisted by expert, advise, he could get a 
great deal done by the people themselves. 

63. p. To recur to the question of a record-of-rights, 
in cases where a right of water has been mad© out 


57. p. Has it been accepted by the Courts P — T can- 
not say ; I do not know of any case where the rayats 
have sought to get it enforced. 

58. p. Would the zamindars generally accept it if it 
cam© to putting it down in the reoord-of-rights P— 
Some would and somo would not. 

69. P Would it be safe generally to record it as 
the duty of the zamindar P— Yes, though they have 
shirked it a great deal. 

60. p. Are there any duties on the part of the 
rayats in customary labour P — Yes. 

61. Q. In Gya we heard of the aohan . a levy of 
labour m cases of emergency. Is that the limit P— 
As far as I know, it is. I do not know the Ova dis- 
trict very much. 

62. P. Is that confined to the Gya district P— There 
is, I think, something of tho kind in Patna. 

63. P. Tn Saran in the famine T notice that the 
average number on relief for 1896-97 was only 14.000. 
That looks as if the famine must- have been slight,?— 
Yes. They helped themselves to a great extent by 
emigrating and sending back their money. 

A . 64 - 0- Are there plenty of outlets for that emigra- 
tion?- The men went out in largo numbers, btfb did 
not all succeed in getting work. 

65 p. Have you been ablo to form any opinion as 
to the chance of getting anything like a hundred 
thousand acres under tho Raran Canal P— No. 

66. P Is there any reason to suppose that, before 
the embankment was made and when the channels 
were allowed to do their duty unimpeded, there was 
anything like that area under irrigation? — The culti- 
vation must, have been very different, in those days. 
There must have been constant floods. 

67. P. Thero aro no remains of any works of ahars 
or pains? — No. 

68. p. {The President .) — They were devastating 
floods, I suppose?— T understand no. 

69. P. (Mr. Mvir-Mac1r.ew*ie .\ — Is thero any reason 
to suppose that these embankments have really cut off 
a very largo amount of irrigation?— It has altered tho 
nature of the country. There are no floods now. 

70. P. Were tho floods useful? — Of course they 
strengthened the ground, but the pooplo often lost 
their crops. 

71. p. Did they bring down silt P — Yes. 

72. P. Tn other parts of tbe country sometimes tho 
flooded land is tho only land whore thero is crop in 

time of famine. There is a considerable amount of 
well -irrigation in parts of Raran P — Yes. 

73. P. Ts there any chance of a material extension? 
— I should think so; very considerable. 

7 4. P. What measures would you propose P — T would 
encourage rayats to take advances. A good many 
zamindars aro rayats themselves with small holdings. 

75. P. To go to Ohamparnn, when the Tribeni Canal 
is being made; will that fully protect the district P— 
Tt will make an enormous difference, hut there was 
very largo relief given outside the Tribeni area. 

76. p. There will no doubt be a movement into tbe 
Tribeni tract during a famineP — Certainly T find that 
tho effect of a aanal extends to a considerable distance 
beyond tho area actually covered by the canal. 1+ 

moans a great deal that within tho canal trlact all 
charity is not cut off. 
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77. Q. If you cannot say confidently that it will bo 
a complete protection, it will lie a very large mea- 
sure of protection P — Yes. 

78. Q. Do you feel confident that the people in 
Champaran will take the Tribeni water in an ordinary 
year? — T do not think there is enough cultivation to 
take it all at present, but the cultivation will extend. 
The question is— when it does extend will the health 
of the district improve P— At prosent the Saran men, 
although they are bo crowded, are very unwilling 
to go up there. There must bo a great deal of im- 
migration from somowhere before the whole area can 
be taken up. 

79. Q. There are considerable areas of waste and 
the country is unhealthly P— Yes. 

80. Q Ts water wanted very often there P— They 
cannot cultivate the whole of their holdings without 
it even in ordinary years. 

81. Q. Does Champaran differ very much from Mu- 
zaffarpur and Darbhanga in that respect as regards 
rainfall and the necessity of water? — Yea, but not 
very much. If it was cultivated, it would bo much 
tho aame. 

82. Q. We understand tlia’b in Mnzaffarpur and 
Darbhanga the water is not wanted more than once 
in four years P — They would want it more in Cham- 
paran. Northern Muzaffarpur and Northern Dar- 
bhanga do not depend entirely on the rainfall. They 
get an enormous amount from floods and* tho overspill 
of the rivers. We have not had famine or scarcity 
there when, according to tho rainfall, wo ought to 
have had one or the other. 

83. Q. You would say that Champaran is more liable 
to scarcity than Darbhanga and Northern Muzaffar- 
purP--Tt is less protocted by spill water, but tho 
population is so small that they generally got enough 
to live on. 

84. Q. According to the map thore is quite ns much 
distressed area tin Darbhanga ns in Champaran. 
There is hardly any dark-red area in Champaran ? — 
It depends on the percentage of population relieved. 

8.5. Q What I want is to get at tho grounds for 
tho belief that water will be taken there and not 
taken lower down? — They are mfb provided for nt 
present in Champaran; the rainfall is not sufficient 
there, and is fairly sufficient in the other two dis- 
tricts. T do not think the spill water in Champaran 
counts as much for the district as in the north of 
Mnzaffarpur and Darbhanga. 

80. Q. The large schemes for Mnzaffarpur are not 
then very promising? — No. 

87. Q. Would it not he advisable to ask that tho 
feasibility taking the Tribeni even further should 
ho considered ? — You cannot cross the Bngmati with 
tho Tribeni Canal. 

88. Q. (Sir Thomas Jliyham.)— It would he an un- 
necessary expense. If you go into the Bagmati, you 
will have to put up a weir; and if you make a weir, 
vou r^aii got enough water from the Bagmati itself. 
We must draw a lino somowhero. I think it would bo 
well to go up to the Bagmati. It looks ns if tho area 
to be protected by irrigation in Mnzaffarpur is smalT? 
- By any big scheme, yes. 

89. 0 Do you think small schemes eouhl cover a 
considerable percentage of the area? — What T Rhould 
like to know is whether the water can he brought 
into the chinrs earlier in the year in anticipation of 
a possible failure of the rains. Take the Bay ft river. 
Tho spills from the Gandak river filled all the eh aura 
and these gave off their supply to the Baya all through 
the y<*ar. Tho planters agreed it would he good to 
close the old breach and ptft a sluice in, and now they 
are of opinion that they have made a mistake; their 
money has not only been lost hut mischievously spent. 
Let these schemes be looked into and see if wo cannot 
do something to secure water being brought in earlier 
In 'the year in case there may be a failure in that 
year. 

90. Q. (Mr. Mvir-Machpnzie .) — And something simi- 
lar might he done in Darbhanga?— A good deal in 
the sadr sub-division especially. 

91 . Q All these schemes seem to me to protect areas 
outside the sadr sub-division of Darbhanga in which 
thore was most distress P — Thore is an enormous area 
of chaur sadr sub-dvision that was very dry. 

92. Q. You hop© that you might be helped by some 
such scheme as you suggest? — Yes, by letting the 
water in the chaur a oarlier in the year when the rivers 
are high. 
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93. Q If wfttor was put into the chaurs earlier in 
the year and you had heavy rain afterwards, would 
the country bo soriously damaged ? — Not seriously, but 
there would bo some injury. I do not look upon floods 
as a very serious injury on the whole. They are not 
very violent. 

94. Q. Do you know 'tho works which Mr. King con- 
structed for the Muharaja in Darbhanga? — Not very 
well. 

95. Q. You agree in the general opinion as to their 
great usefulness and efficiency ? — I accept that. 

9(i. Q Is there any chance of the material exten- 
sion of well irrigation in these three districts of 
Champaran, Muzaffarpur and Darbhanga P— It is 
difficult to say. 

97. Q Why is it not more extended than it is at 
present v> — The poverty of the rayat and his unwilling- 
ness to incur a risk. 

98. Q Thero is no unsuitability of soil P — Not gene- 
rally. Jt is not much good a man having a well if 
lie has no labour to work it. 

99. Q. You do not think thore is room for oovoring 
the country with as many wells att tho best part of 
Saran has?— -No. The soil is more suitable in Saran 
and there is more labour thero. 

100. Q. Investigation is wanted P — Yos, distinctly. 

101. Q . It would ho a mistake to abandon hope of 
extended well irrigation without going more into the 
bubjeet F— Yos. 

102. Q. As to advances for land improvement, you 
actually gave bounties for Jcachcha wells during this 
famine? Yes, about a rupee a well; they aont about 
two rupees. They covered a good area in Ritamarhi, 
but not much elsewhere. 

103. Q. Would you give bounties for the construc- 
tion of palha wells in ordinary times? That has been 
seriously put before us? — I would if it were proved 
that they would bo very useful in a particular part. 

104. Q. The Opium Department apparently advaneo 
money without interest. Would you go ho far as that? 
— I would not mind going so far as that if tho survey 
showed that it was desirable as a good field for exten- 
sion. 

105. Q. Are you satisfied with the present system 
for tlio distribution of advances P— The Collector could 
do a good dnal more if ho knew his ground; if ho 
were satisfied that it would ho a good thing to make 
a w r ell in a particular place, I should always ho oati- 
tious of pushing an improvement unless T was sure it 
would be a good in vestment for the man himself. 

ion. Q. But supposing the Collector wished to push 
.advances, could he not do it- more effectively with a 
change in tho system?— T think the present system 
serves well enough. There is no doubt n little obstruc- 
tion, but it is very easily got. over. Tho rayat won’t 
take Land Improvement money; be wifi Agricultural 
Loans money. If bo is going to give Bs. 200 for a 
well, bo must bo a substantial man; that is, practi- 
cally a zami lidar. 

107. 0. Wonhl he not take advances for improve- 
ments if the loan were spread over .a longer period P — 
That- would mean continual responsibility, but it would 
ho a help certainly. Tt is not so much tho system that 
is at fault; it is tho number of small men. 

108. Q. Tn Bombay and in Madras not only the Rub- 
divisional Officers but the Tabsildars nro empowered 
to grant- advances v — T think they might be given pow< r 
to make inquiries, but they should got the order of 
the Collector before making payment. 

109. Q. Ts It necessary to liavo the Collector’s sanc- 
tion? You would lose a lot of money if you did not. 

110. <? In Bombay wo have not lost the money. I 
do not, say that it. lias not been used for other purposes. 
As a general rule, i'h is recovered without- any sort of 
difficulty?— Tn the f ami no we gave a remission of one- 
third for land improvement works, and thero was vory 
little taken — under half a lakh. 

111. Q. Very much larger remissions were made in 
Bombay Presidency. There and in Madras remission 
of a half was promised in many canoe. Could not the 
power go lower- to the Rub-Doputy Collector P— He 
j* generally in charge of tho treasury. Wo have only 
two men in the sub-division — tho Sub-divisional Offi- 
cer and the Ruh-Deputy Collector. We could put on 
a ha nun go. We used to accept- his roporfc in the 
famine and he gave ihe money out at once. But the 
real difficulty is the want, of substantial men willing 
to incur <he responsibility of taking an advance. 
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112. Q. Tho Opium Department HUcoeoded in get- 
ting rid of a certain amount of advances for wells ? — 
Not a very largo amount. 

113. Q. Still it is larger than has boon done out- 
side the department; is it not? Yes. 

114. Q . The Opium Department have adopted the 
principle of getting the poor people to combine. Could 
not you do the same?— It would be possible, but ver> 
difficult. In the case of tbe opium advances they uro 
probably all taken by opium men, and it is taken 
eventually out of tbe opium payments; and the man 
at the head of a gang lias a good of control over 
it- They are all practically combined in the opium 
business. 

116. Q. In tho southern part of the Bombay Presi- 
dency all Vheso tilings were said, but there happened 
to come a Collector who took up the subject very much 
ill earnest, and the advances immediately increased en- 
ormously ; and in Conn bat ore, Madras, the same thing 
happened; it is difficult not to hope that something 
more may he done by individual initiative. Wo got 
up from a few thousands a year to over a lakh? — Yus, 
] think a lakh could soon he got rid of here. 

110. Q. (Mi. liujaiatna M uduliai .) -Does tho foar 
of enhancement of assessment by tho zamindar deter 
them? — No. Besides the man who took it here would 
ho nearly always more or loa* a zamindar. I do not 
think the tenant would bo afraid of enhancement 
where there is a record-of-righ’ie. 

117. Q. Whore there is no record 'the fear docs exist, 
1 suppose 1 '' -I think so. 

118. Q. In preparing your famine relief programme 
wero you not guided by tho circular of the Govern- 
ment of India, saying that you should provide for 
relief ior 20 per cent, of tho |M)pulation for three 
months? In preparing our famine programme wo put 
•down every work we know of that could be of any use, 
and if it (nine to a bigger li4c- than was actually re- 
cpiired, so much the better. 

IIS). Q . In 1890-97 over 30;| lakhs were spent in Dur- 
blianga district on famine relief. Could you kindly 
teiius what portion of it was spent on irrigation works r 
- 1 could not: but J. should say extremely lit Lie — next 
to nothing. 

120. Q. Is tho condition of the 'pains generally so 
bad its to call for legislation to enforce upon the za- 
mindar the duty of maintaining them m proper order? 
— Not generally. It is not so much that. It is the 
breaking up of the estnlto. It is more and more diffi- 
cult to got them all to agree. One man stands out 
and blocks tho improvement. 

121. Q So legislation is now more necessary than 
it w r aa formerly? — It is growing more necessary, but 
not urgently necessary. 

122. y. (Mr. Muti Mackenzie.) - Mr. Oldham seemed 
i* consider it urgently necessary in Gya? — I agree as 
to its desirability, but l do not think that tho question 
is bo pressing as Mr. Oldham says. Mr. Oldham, 
however, knows more than T do about that district. 

123. Q. (Mr. Jiniamtna Mutlulun .) Does the za- 
mindar levy contribution from the tenants towards 
the maintenance of these pants or altars in Dar- 
bliangap- -No. 

121. <?- Where u pant is constructed by a zamin- 
dar at his cost, if flic Mist ot mairUeii»iice is thrown 
on him, would you not let, him levy a ce-s to cover the 
maintenance charges? — L do not- think it necessary. 

125. Q. Do you think that the introduction of diff- 
erential water-rates would ho useful; that is, with re- 
forence to the facilities for water-supply and tho suit- 
ability of the soil ior irrigation? — Some lands in tho 
lower reaches would not got- tho full benefit of irri- 
gation, and uniform rate of cess will fall more heavily 
in one place than another It is 'theoretically sound 
enough, but. it depends on the nature of the scheme. 

120. Q. Will you not be able to realize a higher re- 
venue if you adopt a system of differential rates?— 
No doubt, if you press for it in places whore tho water 
is very much* wanted. T do raft see why you should 
not charge as much as they will pay. 

127. Q. In Madras and Bombay we linvo consoli- 
dated assessments ranging from three to twelve 
rupees. There w’o differentiate between the quantity 
supplied and the quality of tho soil. Under a sys- 
tom of uniform water-rate that is not possible r— 
Whore you have a consolidated assessment, it is ciuito 
sound to make differences. But if you are simply 
charging for water supplied, you must charge tho 

•>me price. 

128 0 - Say » canal is 10 miles long. Wny should 
pot you have a higher rate at tho upper 6 miles and 


a lower rato at the lowor 6 miles to get a larger reve- 
nue and make the incidence fairP — In the Sone Canal 
*>5 stem you might charge more in certain areas where 
it might be borne, but I do not think there is any 
necessity for it. 

129. Q. (Mr. Mutr-Mackenzie.) — Tho rato for tho 
Sone Canal could, without any impropriety, be raised? 
— I think you ought to recovor your expenditure, and 
if it bo necessary, to raiso tho rale to do so. It would 
he fair to rais© it, but I should like to see it kept as 
!ow r as possible. I do not think you should charge all 
you can get. I should raiso tho rate very gradually 
up to the real value of the water. 

130. Q. (Mr. Iiajaratna Mudaliar .) — Do you think 
that any economy could be effected by entrusting tho 
work of measuring and assessing and collecting to 
one and the same staff P- -I havo not had enough de- 
tailed experience to say. 

131. Q . Do you see any serious objection to such 
an arrangement. Tho cost- of the collecting staff come* 
to 5} annas per aero?- T don’t think you could make 
any largo reduction. 

132. Q. (Mr. .4 He n.) -Your reeords-of -rights of 
water would include the record of any rights that 
might exist as to using the pain on particular days p 

That would be one thing; and tho length of time a 
hund is allowed to stand should also be recorded. 

133. Q. If a water cess were imposed in tho Karan 
district, would you oxclude any lands which would not 
in ordinary years be benefited or those which would 
never be benefited by irrigation through those canals? 
--Tt would depend on the scheme. If any very largo 
area was not benefited, I should exclude it. 

134. Q. In this district, where thoro are schemes 
for irrigating a strip on the north side, do you think 
anything like a water cess can bo imposed? — I would 
put it on the local area, something like tho Drainage 
Act cess, except that T would leave out tho provision 
iti that Act under which you must get, a majority of 
tho people to agree. Let the Government lay if, down ; 
wo shall get nothing dono if payment is entirely op- 
tional. Wo are justified in compelling a tract of 
country to protect itself. 

135. Q. You would have a compulsory levy instead 
of an optional charge? — Yes. 

136. Q. In preference to a water-rate p~ Yes. The 
expense of such a scheme would bo small compared 
with tho oxpense of a scheme whore you have a watei- 
rato. 

137. Q. Would you impose a water-rate for water 
actually used as well as a cess ?- 1 would make three 
stages — one where tho sehome affected tho whole dis- 
trict, one wdiero it was carried over a very limited 
area, and one where it was in tho nature of a- complete 
system like the Hone Canal system. In 'the second 
ca.se I would charge a small cess every year on the 
ground covered and also for the wuitor. Tho watoi^ 
rate would be the main thing, and I would hope gra- 
dually to drop the cess. 

138. Q. With regard to Mr. Oldham’s proposals for 
special legislation for disputes about wntor, would 
tlia'fc be something supplementary to tho Criminal Pro- 
cedure Code?- Yes; whothor there be a breach of the 
peace imminent or not ho should havo i>ower to de- 
cide in cases of disputes or to tako fiduciary possession 
of tho w'orks and to administer and maintain them 

139. (). Would it not bo difficult to word a law of 
that kind?- It would be difficult. It is in accordance 
with what I proposed for Eastern Bengal. The 
z.imirulars entirely accepted the principle of that pro- 
posal. We havo enormous churs there which they are 
ahvays fighting over; they asked that the Collector 
should take possession of any disputed chur and, if 
necessary, manage it until lie had decided who was 
entitled to it. A chur is an island thrown up in the 
river and now alluvial accretions. 

1 10. Q. With regard to tho two Loans Acts, tho 
Board’s rules for tho Land Improvements Loans Act 
do not authorise the Collector to delegate his powor 
for distribution of loans to a Sub-divisional Officer. 
Do you think that such a rule would bo useful Pr— I do 
not think that there would be very much use in it. To 
ns Ks. 200 is a largo sum. At tho same time thoro is 
no harm in the case going to the Collector for appro- 
val, the delay is not so great as to be serious. 

141. Q. With regard to the Agricultural Loans Act, 
tbe preamble to the rules disoouragos the graift of 
loans under that Act- except to very needy cultivatora. 
Is that a useful preamble P Is that the right spirit in 
which the loans should be given? — I am afraid it ii 
not. These loans are not of much use except in astual 
scarcity. 



SELECTED BVIDKNCK. 


227 


142. Q. (Mr. Mvir-Muckenzie.) — Would you think 
it advisable to begin with a ce*s within the Tribeni 
area? — No, it is not necessary. 

14d. Q . (Sir Thomas llUjham .) --About your pro- 
posed cess I understand you propose that, in any dis- 
trict in which the demand is very irregular and where 
water iB only required, perhaps once in four or live 
years, a cess shall be charged on all the area protected 
in addition to whatever charge may bo made in the 
form of a water-rate? — Yes. If you have a comploto 
canal system in which you can determine to what 
place the water can go. 

144. Q. Tha't cess would be leviable only on that 

particular tract that can bo ontored by the canal? 

Yes. 

145. Q. You say you would levy direct from occu- 
piers along with the demands for water supplied in 
the some manner in which the present canal dues are 
lovied. If it is a year in which they take water, you 
would levy tho water-rate?- No, 1 would charge them 
for the water supplied, and they would pay their cess 
too. It would ho fixed on a fivo years’ calculation. 

140. Q. The wator-rate would bo paid by the 
rccupier? — Yes 

147. Q. He would pay liis water-rato if ho took 
water and a certain charge on the area protected? — 
Vos. 

148. Q. (Mr. Muir- Mackenzie .) — Would ho also pay 
the cossP — I would call it an insurance fee. 

.140. Q. Do you wish both to be paid by the occu- 
pier? — Yes. In tho case of a comploto canal system. 

150. Q. I understood tho cess was to be paid by the 
zami ndar P — Where you have a general cess, as I 
would in tho Haran district, you will have to take it 
irom the zamindar. 

151. Q. (Mr. Alien.) - In tho case of a complete 
canal system would you collect your coss from every 
rayat? Yes, on the basis of tho canal papers — simply 
a compulsory permanent lease. 

152. Q. (Sir Thomas Hitjham .) — The cess to bo so 
regulated as to give reasonable intorest to cover tho 
cost of maintenance. You would not call 4 ] or cent, 
unreasonable interest? -I should like you to put it 
lower probably, but I should like to bo told tho 
scheme and the probablo benefit. 

153. Q. 10 von when that demand is assured as on 
the Bone, there is vory little prospect- of touching 4 
cent. 1 do not see how we can got it rm a system whore 
tho demand U vory irregular. But “reasonable” 


might be anything you like?- In Saran it was pro- 
posed to put a cess ini the whole district like the 
prose if o road cess and to huve no wator-rafoo at all 
and no charges for water. The general opinion is 
that it would be accepted. 

lol. Q. Would it bo passible to put on a coss like 
that a> part of tho embankment cess ? ou would 
have (o amend tho Embankment Act. You muBt 
legislate, because wo have just made a twouty years’ 
agreement fer this embankment. 

155. Q. Thu embankment coss is payable by the 
zumindars only? Vos, a percentage on tho laud re- 
venue. The road coss is a poreontago on tho rent re- 
ceipts of tho estate. 

loti. Q. If you made these canals and put on an irri- 
gation cess, would that ho chargoublo on tho rovonuo 
or on the rental?— On the rental. 

157 . (J. That is to say, half would bo recoverable 
from the landlord and hall from tho cultivator. For 
that you would require a special Act? — Yes. 

15S. Q. That would involve control by the District 
Board ? — Not iu cessanly. You cun put tho control 
under anybody you like, but 1 think that the Board 
might take it- up. in any case the man on the spot 
must have uinplo power and not have to refer to any- 
body. The District Engineer lias great loc.d know- 
ledge and covers the ground. 

159. Q. (The I'icsideui )--Wo should be glad to 
know if you have any suggestions you can give us? — 

1 should strongly urge that Government should supply 
us a man to each district, bu'o principally m tho north- 
ern district*, to make a first, or preliminary examina- 
tion into all possible schomes that- may be put forward 
and to prepare detailed estimates for promising 
schemes. We could thou say that such and such 
schemes are so beneficial that we should he justified 
in legislating to secure tho money to enablo tliain to 
lie carried out. I ilo not in tho hast expect that 
Government should incur all the cost, but I think it 
must give liolp. 

KiO. Q. (1//. M un-Macknizie ) .Who would decide 
as to the value of tin* schemes — the Collector or tho 
Government ?- The professional expert of the Govern- 
ment. In many cases, where i'c would not bo justifi- 
able to levy a cess, the scliomes might, bo held over 
to bo taken up in a famine. In Bhabu/a there aro 
many works of that sort that could be done, opening 
cuts into ehaurs from the rivers to securo tho w*ator 
when floods come, etc. 


Mr. 

L. Haro . 


1. Q. (The l*i csidr.nt How long have you known 
this district? — I havo been here months, but I was 
Settlement Officer 16 years ago for 3£ years for ad- 
ministered estates in each district. 


Mr. F. A. Slaelce, Officiating Commissioner of Cliota Nagpur. 

( Puntlia , 3rd November 190‘J.) 

is being mado in parts of Hauclii, and from tho in- 
formation which will thereby he obtained tin* exist- 
ing Act- w ill he cancelled and a now one brought in 
which l hope will remove difficulties. 


Mr. F. A. 
Slacko. 


2. Q. Mr. Maoonchy in his report quotos from your 
predecessor, Mr. Forbes, dated October 10th, 1001. 
On page 197 ho says — “ My own opinion, stated gen- 
erally, is that Government would not. bo justified in 
undertaking any of these schemes, or indeed any other 
irrigation scheme in Cliota Nagpur.” And he repeats 
that rather strongly. Do you generally agree with 
him? — To some extent-. No irrigation scheme would 
pay unless the present law r is changed. Great diffi- 
culty is experienced in Government estates ub re' 
gards the maintenance of he bunds made with Gov- 
ernment money. In Palamau especially there are 
1,200 of these bunds which are never regularly kept 
in order, bocause it is not the interest of the rayatsto 
keep them up. There was no proper local supervi- 
sion, but this is now being organized, and it is hoped 
that tho bunds will then bo looked after. If you 
make it tho interest of the rayats to do so by making 
it illegal to enhance a man’s rent on the ground of 
such improvement, it would bo a good thing for tin* 
Government to assist tire rayats generally. But until 
the law’ is changed it would he a waste of money. 

3. Q. Is that what you refer to in answer to ques- 
tion No. 7 “ w ith regard to tho nature of the tenancy 
t.lio existing doubts will, in tho course of tho next 
fow years, be removed ” P— Yes. The rayats know 
that if they make an a/icrr, the landlord will certainly 
enhance upon the improvement. Consequently they 
won’t do it. 

4. Q. Is there any likelihood of legislation being 
affected ? — I think so. At present there is a bill to 
amend the present Land Tenure Act, and it is to be 
passed into law this cold weather. I hope that iB 
only a preliminary, A survey and record-of-rights 


5. Q The landlord is not to bo allowed to enhance? 
— No. The Bengal Tenancy Act, prevents that with 
regard to improvements made by rayats for all time. 
In this part it may be prevented for a certain time 
only. The principle is tho same with a modification. 
Hero you havo the keikcr system which has boon vory 
successful. The terracing of tho fields hero has been 
done entirely by the rayats, the landlords have never 
by terracing it. Tho field so mado is called a Icei ker 
or Ihundiraf or arinb field. Tho maker holds the 
field so made .at a privileged rate of rent for a length 
of time which varies in different parts. Komotinres 
it is for end and sometimes for a definite period. It 
would be better to apply this recognized pnnciple to 
aha is made by rayats than to introduce tho Bengal 
system. The whole country has thus been terraced 
and the same result- would happen with regard to 
(duns if the same security existed. 

6. Q. Do you refer to that in answer to question 

10- 1 would suggest that after the expiry of the 

period, for winch the hind improved may be iiejd sub- 
ject. to no additional runt, the tenant may bo called 
upon to pay enhanced rent; the new rental, hoivovor, 
not to exceed what the rental of the land would bo 
at the rates next, but one below’ those prevailing for 
lands of tho same quality in the village”? — Yea. 

7. Q. Apparently the namindar will not borrow 
money to improve his estate? — Where he has the in- 
clination to improve his estate lie does not havo the 
money. He knows that if lie borrows, the money, it 
lias to be distributed by his servants and not- half of 
it will be snout on tho land. He never goes to see 
his lands. 1 only know of one landlord in the whole* 
division, who is really keen about improvements 
Some won’t allow the ruyats to make any improve- 
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Mr.F . A. ment * themselves. The landlord* hero are .always 
Slacke . moro ur lo,w 111 debt aild periodically have to apply 

- to bo brought under the Encumbered Estates Act 

'The Wards and Government Estates and Encumbered 
Estates cover, roughly speaking, a third of the wholo 
of tii in division. 

S. Q. Some of them, I understand, are permanent- 
ly m the hands of Government. Jt is not merely that 
the landlord is in debt ? — There arc very largo Gov- 
ermuent Estates. 

lb Q. Are they held on a rayatwari tenuro? — Almost 
all. Until quito rocontly a very large Government 
estate in J/alamau was let out to LhiKndam ever since 
* * 10 origmal settlement, but under the new settlement 
of 1897 it has boon made rayatwari. 

10. Q. Is there anything to prevent the tenants 
availing themselves of tho Land Improvements Acts 
and putting their works in order?-- They always have 
the fear of having their rents enhanced. 

11. Q. Even by Government ?- It has never been 
said thjit it should not be. Tho law allows it. The 
villages might be put under tlnLudars again. Then 
tho thikadars would coino in and enhance tho rents. 

12. Q. You think there is nothing lor it but this 
tenant right? — Some system to make it the interest 
of the rayat to make tho bunds and keep thorn in 
order is needed. 1 havo seen eases w hero to get fish 
tho bunds li,avo been cut by tho rayats and thou 
patched with a little mud with tho result that tho 
bunds wont tho next season. It is not to their in- 
terest to repair them properly. 

13. Q. It is roally the fear of enhancement and not 
apathy?- That they will work for their own interest 
is shown by their terracing. Think of tho crorcs of 
rupees represented by that labour, it is all done by 
thorn, because they got a return for their money. 

11. Q. In tho old days had they a security they 
havo not now ?- -They had security I or terracing lands 
which they still have. No landlord would think of 
infringing that. 

15. Q. Aro these terraced lands in a better position 
than the bunds? Yes. The bulk of a zamuidar’s 
leu'tal is from tho nee lands, and therefore the fewer 
rice lands a zamiudar has tho less Ins rental. Conse- 
quently ho has a keen interest in inducing tlio niyuts 
to increase tho area of the rico lands. 

lli. Q. In reply to question 9 you say — “ In all pro- 
bability there will be many cases in which a tenant, 
desirous ol making an ah. u?, cannot do so, as some 
land necessary for the scheme is not in Ins nosscs- 
bion.” Mr. Horn says they do have a method ou tho 
Bono Carnes. To secure land for village channels 
paid for by tho villagers on tho Sono Canals they have 
a procedure by which tho land is acquired by the land 
acquisition ofticor and 10 per cent, is charged for es- 
tablishment charges?— That would ho much too ex- 
pensive and much too lengthy. Some simple system 
is wanted such us that in force in tho Kollian. The 
hoadraan of tho village refers the matter to the Deputy 
Commissioner, and it it is waste land it is given, and 
if it is somebody clsc’s land it is valued. The rayat 
w ho w ants to mako the bund pays tlm value nssc>se<l 
for the land required unless the Deputy Commissioner 
is able to give the man ousted some equally valuable 
land olsowlioro. It works very well. 

17. Q. On whall authority is it dono?— Umlm the 
rocord-of-rights. 

18. Q . Is it desirable to have legislation compel- 
ling the landlord to keep lus ahtns in order? No. 
How are you to enforco it? You would have to leave 
an immenso staff to go round to see that theso bunds 
are being kept in order, and that stall would probab- 
ly blackmail right and left and certainly live at> the 
expense of tho rayats. To havo a working system 
you must make it to the interest of tho rayat to keep 
the works in order. 

19. Q. Our last witness suggested that there should 
bo a cess on the land, and that the District Hoard or 
the District Engineer should do tho whole of tho re- 
pairs? — Ho Jms all lie can do now. 

20. Q. You might employ another? — How can one 
man look after all these bunds for a district like vhiy, 
or for 0,000 square miles in Hnzunlmgli, 7,000 in 
llanohi. Thon, if you increase your men, your funds 
will bo absorbed in salaries, ami besides there would 
bo tho delay and tho blackmailing by the lower subordi- 
nates. 

21. Q. You have sent in a paper by Mr. Thomson, 
Deputy Commissioner of Singhblium, and he mentions 
the Kollian Estate “ for improvement of which Gov- 
ernment allots about Rs. 10,000 annually, out of 
which about J or \ is annually spent for making bund* 


lor irrigation.” Does that estate pay? — Yes. But 
thero is no recognised working programme. It is 
simply u ease oi irom hand to mouth. If a man 
wants a bund and thoro is no money, it is put off till 
tho next year. 1 want to havo somo definite working 
plan showing for each village how many bunds aro 
wanted. 

22. Q. Will that require an officer especially for the 
purpose? - No, the Tahsildurs can work it out by 
degrees. 

23. Q. Is a Tahsildar capable ?— There are small 
bunds for irrigating from one acre to about fifty 

acres. 

24. Q. We havo had a- few projects put before us 
on a biggeir scale altogether. Do you believe in them? 
— I have only seen ono, the Pakrahar. 1 certainly 
think that one might he tried. The Nadowa possibly. 
Let one bo tried in order to show whether this opinion 
is correct or not. It is founded a great deal upon 
hearsay among the people. Consequently somo authori- 
ties say one thing and some another. The people 
ceitai nly do believe that if such works were, they would 
be ot very great assistance, and if ono wero carried out, 
wo should have something to point to. We want somo 
system of utilising the water running away in these 
nullahs to fill up the ahars in yours of drought. As 
to whether there is any plaeo where a big lake can be 
made, there is one, J am told, on the confines of Smgh- 
bhiun end Uanclu, in which a very large amount ol 
writer w ould bo stored up. It is a big valley, fed by 
mountain si reams, and 1ms a very narrow opening, 
which would bo embanked, and thon by means of a 
channel the whole plain below could be irrigated. The 
channel would, however, havo to be about 7 miles long. 
The lnlormation was given me by a missionary at 
Clnubassa. It would irrigato a part of minghbhum 
north of the radway line and near Chakardharpur. 

26. Q. Do you think that is worth investigating P— 
Possibly. 1 was told there was a great waste oi 
natural material there. 

25. Q. Is it a part of tho country where they w r ould 
be glad to have irrigation? — Yes. 

27. Q. (Mr. flora.) You would want a big dam? 

I .mu told the opening is only 300 yards long. 

28. Q , ( The J*iesnlcnt.) — Is thoro any scope for the 
extension of well irrigation? None. 

29. Q. Why not; because of tho rocky soil?— Yes; 
to make a permanent well is very expensive. Well 
cultivation is used only for lands just round tlm 
people.*’ houses and they do not value that cultivation 
so much as the rice. 

do. Q . On tho other hand, a well would not fail thon 
in time of drought ?— Wells always fail at tho begin- 
ning of April. My own go very deep, but I had to 
get. water from a Jake. In Kazan bagh this last hot 
weather the whole town drew its w r ater from one tank 
Olid ono well; all tho rost had gono dry. One class 
wiueh does use wells is the lvoeries, the professional 
market gardeners, but they are much more advanced 
cultivators than these people. 

31. Q. Are tho people industrious?— They will work 
hard lor themselves, but not lor anyboly olro. Drink 
is the groat curse amongst them. They complain that 
wo put too many obstructions to their getting drink 
I he Koh aro the peoplo 1 refer to. 

32. Q. (fair Thomas Hiyham .) — You are not very 
much in favour of making those small projects that 
have been examined. Have you any preference?— 
No; but I would favour one that did not cost much. 
One costs 31 lakhs, I bolieve; 1 would not take that. 
Ono costs Jts. 70, 000; L would take that up. I would 
like to tako up a scheme in Pulumau where five pro- 
jects have been proposed. 

33. Q. All these schemes irrigate a great deal of 
Government land, and the return for them would be 
looked for eventually m increased rentals? — Plus the 
less need of cost for famine, 

31. Q. How Jong would you havo to wait for the 
increased rent? — The rayafcs would agree to pay at 
once with regard to lands already umlor rico cultiva- 
tion and which w ere improved by the work. But with 
regard to other lands which had to be terraced or 
otherwise rendered fit for rico cultivation, a certain 
period would have to be given before tho enhanced 
rent could be demanded. It would depend whether 
Revenue might say, as they have already said, that it 
is not advisable to tako an increase of rental during 
the currency of a settlement. They would, I under- 
stand, postpone carrying out those schemes until the 
present settlement has expired. 
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35. Q. That is, in 101 1 ? — About that. They have 
never expressed any opinion adverse to these schemes 
themselves, mainly as to the time of carryng thorn 
out. The Board hare been told that the people art 
willing to pay now. 

36. Q. What is tho Board’s objection? Do they 
think wiat if they wait till the end of the settlement, 
they could raise tho rents to a greator extent?- No. 
Jt does not please them. A settlement has been made 
and tho rentals fixed, and honce it docs not seem right 
to tho Board for 15 years to seep in now and raise tho 
settled rent, beeauso of improvements made during tho 
currency of the settlement. 

37. Q. Would it not bo a good tiling to carry the 
schemes out at onco even if. the rents were not raised, 
tor, when the tirno comes for raising them, you will 
have had a little experience to go on as to tho value 
of tho works? — I should say, carry out one, whether 
you raise the rental or not. 

38. Q. You do not think you can raiso tho rental 
directly you have constructed a work hotoro you know 
what it is going to do? You might put it up to 
more than tho rayats could pay ?— I would not take 
tho inoreused rent from tho rayats until it was shown 
to be of some bonefit. The inquires would not take 
long. These small schemes do not irrigate such large 
expanses of country. 

39. Q. What about land of which Government is not 
the landlord P — I understand the zamindars would con- 
tribute part of tho cost. 

40. Q. Would theyP — They say so. 

41. Q. In the form of raking a loan for it? A part 
of tho cost would be debited to them? — Possibly. 
It depends on whether the man is impecunious or not. 

42. Q. There would be no question of a water-rate 
in that case. They would bo entitled to their sharo 
of the water in consideration of tlio contribution they 
made ? — Yes. 

43. Q. You think tho main thing in this district 
is to increase the number of ahars through the 
tonants?— Yes. 

44. Q. Tho inducement to tho tenants would lie 
that their rent would not bo raised — for how long v 
It all depends on tho amount of work tho man lias 
done and whothor you adopt tho principle of the rest 
of Bengal or that which holds locally in tho case of 
kerkcr. 

45. Q , You propose that at tho expiry of the period, 
for which the land may be held subject to no addi- 
tional rent, the tonants may be called on to pay an 
increase of rent? — Because that is in conformity with 
tho oxisting system of terraced lands. 

46. Q. Ho would pay a loss rent than the rayat 
would who had not made the lands, who succeeded to 
somebody else’a labour. Would that be a sufficient 
inducement? — Yes, as you seo by tho crores of rupees 
represented by the terraced lands in theso parts. 

47. Q. Would you give them some right and privi- 
leges to make ahars If- Yes, I would give them some 
vested interest in making theso ahars. 

48. Q. Have tlioy not such rights? — ^ot that I am 
aware of. They run the danger of having their rents 
enhanced. 

49. Q . If they liad these rights, would they make 
them? — I don’t say you would have the country covered 
with ahars at once. It takes a long time to got ideas 
to sink into their heads and to realize a change. 

50. Q. You think they are really prevented ?— I 
think so. 

51. Q. They want some pecuniary assistance ? — Tlioy 
have found money of their own to make these terraced 
rice fields. There are no loans for this. 

52. Q. You don’t think they will depend on Govern- 
ment for loans? — 1 don’t think so to any great extent. 
If they have been ablo to work these fields without 
loans, why should they not make petty bunds , etc., 
without loans. 

63. Q. Have you started anything in the way of 
agricultural banks?— They aro just beginning. I 
cannot say anything definite about them. There has 
not been timo enough to judge of them yet. They 
have advanced out the money that has b<H‘ii lout to 
them, but the timo has not yet come for tho repay- 
ment of the first instalment. 

51. Q They have advanced money for improve- 
ments? — It is supposed to be for improvements. 

65. Q. How long have they been started? — Some 
have boon startod in May and some in Juno. 

56. Q . Who manage them? — Thopooplo themselves. 

57. Q. Tho landlords? — The headmen of the villa- 
ges ; tho loading rayats of tho villages. 


58. Q. You have got thorn in every district? No. 
Wo have not got them m Binghbhum; wo could not 
have them there; tho people aro too illiterate. We 
have got some in llano hi and somo in Hazanbagh; 
these aro all that 1 can remember. 1 don’t think 
there is ono hero (Ptiruha). 

59. (J . {Mr. Muu -Mackenzie . ) - If L understand you 
correctly, Mr. Macke, you think tho zamindars aro not 
likely to make those improvements- not anywhere, 
hot in any district r Yes. You may find an indivi- 
dual like the zaiuindar of U atari doing so, hut there 
will not bo many others. 

60. Q. You mean not generally, not for instance in 
Paiuinau? Well, tho itaja of Clmuipur may carry 
out some; he is a good landlord. 

Gl. Q. I understood Mr. Lyall to take a more hope- 
ful view. Hu six' mod to think that the zamindars, if 
they were able to raise their rents, would see the ad- 
vantage of making those improvements,*' Why have 
not they done it tuelorer Instead of this they are 
running into debt. One can only say tho proof of tho 
pudding is in the eating of it. there is the fact that 
at present you have two of Mr. By all’s most, influen- 
tial zamindars who are likely to have their estates 
brought uuder tho Encumbered Estates Act too. 
They aro all reckless — at least the bulk ot them. 

02. Q. Mr. Lyall’s view seemed to bo that if they 
got advances given to them by Government, they 
would easily take the money? — They would take 
them. 


G3. Q . And would spend it on improvements, bo* 
cause tlioy w ould lie immediately recouped, somoi lines 
getting as much as 75 pur cent, on it?- then, if n man 
could do that, why not spend ins money on theso pro- 
fitable improvements instead ol recklessly getting into 
debt ‘i 

Gl. Q. He understands it is remunerative. In oi\o 
ot tho Court of Wards Estates, in which they spent 
Bs 11,000 on improvements, they raised tho rental 
i roin Its. 13,000 to Its. 25,000? I have not got tho 
figures. Those improvements aro voiy remunerative 
as I have mentioned They are so remunerative that 
the Gntari zuiiuudar will not allow his rayats to 
curry out. any improvements, lie makes them all 
himself. 

G5. Q. {The J’lfudent.) There might be a rospoct- 
ablo zaiuindar w ho succeeds to an Encumbered Estate? 
—It is quite possible, but there are very low such 
cases. 


00 Q. {Mr. Muii -Mackenzie.) -There are consider- 
able areas under Government Estatos ?-- -Very largo. 

07. Q. Aro you at all satisfied with the amount done 
on them?— No. 


08. Q. Do you consider that all that could bo done 
as been done? By the rayats ? 

09 Q. By Government with the object of inoreas- 
tig its rental? it has spent money and enhanced it* 
out al in consequence. 

70. U 1 understand you to say thoro are only small 
mprovenients r Because they aro only small works, 
ou put up a band by which live acres ot land are 
rng.it ed and ail increased rental obtained. Govom- 
neiit does this. But the difficulty come, in v it li regard 
o iho maintenance ol these bunds, which the people 
heinselves will not do. 

71. q . On account of tho difficulty of maintenance 
-oil don’t think considerable profit would be made? 

would rather have the people do it themselves and 
eon tho profit to themselves. Tho more uuderJuigs 
ou have going about m an estate, tho worse it is tor 
liat estate. Wo uro about to introduce ft system 
uto the Government l’ftlanittU l 1 . state by which tho 
oadrnan in each village will get ft little piece of land 
a return for which he must, among other duties, 
sok after these bund*. Of course 1 cannot yet say 
diether it will succeed or not. 

7‘2 Q So that even in Government estate* yow 
ron Id minutely prefer to see itnprowmc.ts m ahnro 
...n,. i,„ il„. t,. •limits themsclvesr'-- 1 os. 


73. Q. You seem to mo to prefer a temporary 
eruption from advancing tho tenants rent •<> the 
irmaiiont exemption as being more m accordance 
th tlio custom of the country ? res. 

74 0 Aro von quite dour that would be ft slllli- 
,„t inducement ? -Yes, because of the exnmplo of 
terraced lands bore. 

7 r. O How far at present have tho tonants in 
liota Nagpur got occupancy rights ?~It depends on 
w ill id* tho landlord, but they lmve got it undei 
law. If a man can provo ho lias been co itinu 
isly paying rent for a certain bit of mud. ho hu 
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cot tho right of occupancy in it. They do not know 
Mr. F.A thoir rights and it is difficult to prove them. If it 
SJackc, r nines to a huivcy and v<u msikeii record-of -rights, you will 
— hurl th.it the lmlK of lhm really line rmip&my rights. 

70 Q . Has there been auy record-of-rights made 
fur the Government estates'- Yes. 

77. Q. Have tliey got their occupancy rights in 
those estates ?- Yes. The Government luvor ejects 
their tenants like private zamindurs do. 

78. Q. They are liable on tbe Government estates 
to enhancement of rent at ti «• concJus'on of set tie- 


to combine ? — No. Thero is a want of combination 
among them. 

93. Q . In such cases what is to be done? Govern- 
ment, 1 suppose, ought to step m in such cases? — Jf 
it ueie absolutely necessary, they would do bo. In a 
country administered like tho Sontlial J’ergunn&hs the 
Sub-divisional Officers call tho principal men together 
and got them to combine and carry out this work. 

UI. Q. As regards tho privileged rates of rent; that 
so far has acted as a stimulus in inducing the peoDlc 
to terrace their lands? — Yes. 1 F 


ments like other occupancy rayats-*- They tv odd even 
in Bengal under certain conditions he liable ioi en- 
hancement of rent. 

79. Q. Is thore any danger of those uhtun proving 
useless m a famine year by hem g exhausted? Yes. 

80. Q. The evidenco on that point seoms to me to 
he a little conflicting. The last two witnesses have 
been most emphatic in declaring that they wdl hold 
water in a had hatlaa? —If iho water is there, they 
can hold it; hut in a bad year unless there is some 
source to replenish them, they would not. 

81. Q . That is to say, they must ho connected with 
some streams ?— Yes. 

82. Q. Is it not likoly that, if tho alt at 6 are :n good 
condition and are not blocked with silt, there 
would bo sufficient rain to fill them?- -Yes, hut then a 
great (leal depends upon the tune when the rain lulls. 
It might fall in a suitable month and thou it would be 
all right, and it might fall in a non-suit able month 
and tin'll the alta/s would he dried up. 

83. Q. »Suy you had 20 inches of rain up to tho 
middle of August and none after that, would the 
altars bo empty? — No, J do not think they would, hut 
1 do not say they would he full; there would hi* a 
certain amount oi water in them, lint if your rain 
fell heavily in July, and you find merely scanty show- 
er* in August, thi'ii “no.” 

81. (J . You liavo pointed out how the advances, if 
made to the zamindars, would bo misappropriated. 
I)o you think there would he no similar clangor if they 
v oro advanced to the tenants? — Of course there would 
h** in some cases, but the amount which would ho 
asked for advances would ho very little. Tho rayats 
do not like taking advances from Government, because 
of the conditions under winch the sums are realized. 
If tho systom were improved, then you might have 
more demands 

85. Q. With that change of system would you bo 
able to dispose of any considerable sum?-— 1 think so 

80. Q. I low much do you tlunk you could dispose of 
in your division? 1 should think we could dispose of 
four lakhs a year easily. Tin* needs of Bengal are 
never met by the Government of India. I think 1 mil 
right iu saying that tho amounts asked for by iho 
Gov eminent of Bengal are never granted by tho Gov 
eminent of India. 

87. Q. {Mr. Jia jurat na Mndaliar .)— Would you liko 
to see the rate of interest reduced from Gi per cent, 
to ft per cent, as in Madras, and the period tor repay- 
ment extended from 20 to 30 years? Would that 
afford a greater stimulus?— I think not, because the 
G| per cent, is so very little as compared to wlml they 
pay their native timhajans here, and then 20 years 
seem to mo quite long enough. Jf you have a proper 
system of distribution and realisation, I think 20 
years and G 1 , per cent, is fair enough. 

88. Q. As regards the system of distribution, would 
you employ officers of the standing of Deputy Col- 
lectors?—! would employ gazetted officers of the low- 
est. grade to go out locally. 

89. Q. What does Government pay for tho money? 

- 1 per cent. 

90. Q. Then 'the difference between (i\ per cent, and 
1 per cent, ought to (over the cost of any additional 
'stablishmont that may he employed? — Then you have 
to moot losses. If tho crops fail and the men run 
\wuy, there is nothing to be realised from them and 
lie amount has to he struck off. I have never seen 
my balance sheet struck, hut J do not think it is a 
paying business to Got eminent After you take your 
1 per cent away, then 1 think Government loses. 

91 0 Then, as regards realisation, what are tho 
>est means? S'ou have no village agency for that P - 
Yes, in several of the districts here, tve have n villago 
agency for that. Wo liavo a recognised headman in 
some places; ho is called a moonda and in other places 
lio is called a mavki. Ho is the recognised headman 
jf tho village, and you can work through lnm. 

92. Q. You said you would prefer to see altars con- 
truclcd by tho tenants T suppose they will he able 
o construct ahars only in their own holdings. Where 
ai ahar falla in another man's holding, are they likely 


95. Q. You proposed to extend that system to 
aha is? -Something analogous to that system. 

90. Q. We have something similar in the Madras 
Presidency, but there a condition is attached that if 
the works are not maintained in proper order, the 
concession is liable to bo withdrawn. Would you 
adopt that system here? — No. That implies that 
somebody should go round, which generally ends in 
eight annus or a rupee being taken and a lot of other 
evils. If it ix not to it man’s interest to do this, ho 
goes away and the land is let to another person whose 
interest it will he to do so. 

97. Q. Tho tenants here have no saleable interest ? 
— No. Well, at present there is nothing against it, 
except that there is no mention made of the transfer 
or sale of ready holdings in the Cliota Nagpur Land- 
lord and Tenants’ Act. Up till quite recently they 
have not had any right to sell their lands, but the 
pruetioe is gradually and very slowly creeping in. In 
tho amended Bill that will be introduced in the 
Council ; I understand a provision will be introduced 
to prohibit the sale of rayati holdings altogether. 
Hitherto this practice lias never been recognised by 
anybody, hut by their contact with more highly ad- 
vanced races tho people are gradually coming to imbibe 
the idea that they have a right to sell their holdings, 
which is not good for them, because they are very 
thriftless and reckless 

98. Q. Mr. Tvviddoll, in answer to question No. 10, 
says that 11 an irrigation cess like an embankment cess 
might be imposed to pro\ide funds for the construction 
and maintenance of tanks and pains ”. Do you ap- 
prove of that proposal ?- No. 

99. Q. {Mr. Allen.) — You know the Saran district 
well?- Yes. 

100. Q. For how long? — 2f years. 

101. Q. llow long ago w r as that?— 1 left it in the 
middle of 1890. 

102. Q. A good deal of evidence lias been given be- 
fore the Commission as to the advisability of improv- 
ing what are known ns the Saran Canals and recoup- 
ing tho expenditure involved by imposing a water cess 
on the district as a whole. What would he your opi- 
nion? — Jt would he quite unfair, because the bulk 
of tho lands in Saran w'ould never get any benefit 
from Iho water, and to assess them because of the 
improvements made in thoso canals wrould bo quite 
unfair. The district is shaped like this (witness ex 
plained how the district was shaped on the map and 
also how it would ho impossible for the lands lio re- 
f et red to getting a piee worth of benefit out of any 
improvements .that would be made). Continuing wit- 
ness said— You have spent seven laklis of rupees 
on those canals and nothing has boon done, and if 
you spend another seven or twelve lakhs, nothing will 
ho done, and you will be spending good money after 
hail The year before last I was Revenue Secretary 
and the point came about the opening of these canals. 
The District Board, the Collector and the Commis- 
sioner wrote down to Government to pass orders to 
have these opened. Mr. Buckley was then Secretary 
to the Government in the Public Works Department, 
no drew up a very good note showing how much liad 
been lost in the pavt ; but then the pressure was too 
great and tiie order was passed to open them and 
then what w as the result *» 4,000 acres only were irri- 
gated. 

103. Q. It was also suggested that the water level 
would rise and so wells in other parts of the district 
would benefit also?- That is very doubtful. If the 
water Imel rises, it would mean more malaria, ff you 
have a water level very close to the top tho district, 
if means a malarious district 

lul. Q. {Sir Thomas Jfiqhow )— What is your opi- 
nion about these canals P — What do you think is 
wanted P — Nothing. 

105. Q. ( The President .) — Tho argument was that 
tho silt clearance was not properly regulated and 
that the water when it w r as given came too late to be 
of any use, and that the canals only wanted to be put 
under proper agency? — Tf tho people of the district 
believe that, why do not their own District Board 
take it up. 
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106. Q. The District Board advocated it P- But they 
don’t advocate the spending of their own money. 

107. Q. (Mr. Muir-Mackcnzic .) — They said the dis- 
trict would be willing to pay? — It has not been levied 
yet. Those men who said so were not speaking on 
behalf of the rayats. 1 don’t think you would find 
that the rayats would agree to pay an extra ce>s. 

108. Q . ( Sir Thomas Hiyhatn .) — They send water 
down here (indicates on map); don’t they? -It is not 
of much use. The people who get most benefit from 
this water here aro the factories. 

109. Q. A good many people got benefit from the 
factories, bocauwe the factories are alongsido of that 
nullah? — Yes, there used td be factories. There aro 
deserted factories along there now. 

110. Q. ( The Piesident .) — But there was much abso- 
lute unanimity of opinion from tho Commissioner 
downwards that this placo would have its salvation 
worked out? — If they are so unanimous about it, they 
ought to urge the District Board to find tho money 
required and look after tho selimuo. Then you w dl 
find they won’t burden themselves with it. 

111. Q. (Mr. Alim.) About this Encumbered Es- 
tates Act you say about one-third of the division 
is under Government administration? — More than 
one-rhird. One-third is under the Encumbered Estates 
Act. 

112. Q. Do you consider that sufficient money is 
spent on improvements in these estates?- No. 

113. Q. What is done? — There is no working plan ; 
no system whatever, and everything is subordinated 
to paying off debts; whereas under the law (section 
4) improvements come before paying off debts. 

114. Q. What do you think should bo done? —I think 
myself that when a scheme is sent up to tho Board for 
approval, it should bo made subject to revision or report 
of the Collector or Deputy Commissioner when he 
knows tho tract and is in a position to say how much 
is required for improvements. It is said in the Act 
that application shall not ordinarily be submitted by 
tho Commissioner without the consent of the Lieute- 
nant-Governor unless tho debts can be liquidated in 
15 years, and that “ ordinarily ” is generally not read, 
so that no scheme is sent up unless it is made out. that 
the debts can bo liquidated in 15 years. Therefore 
everything is subordinated to tho liquidation of debts, 
whereas the law says the cost for improvements should 
come before the liquidation of debts. Therefore there 
should not be any great stress laid upon the length 
of time for which the estate should be retained under 
Government management, and the scheme should be 
aceepted subject to the possibility of its being revised 
when the Deputy Commissioner knows actually the 
needs as regards improvements for that particular 
estate. 

115. Q. (Mr. M uir-M achenzie . .) — I understood you to 
sav that even on estates managed by Government 
you would prefer that tlu* improvements should ho 
made by tho tenants? Yes, if you can get it done by 


tie* tenants. You could not get it done now. For ,, « . 

instance, as I said just now, there is a want' of com- r. A 
hi nation among tho tenantry, and then of courso you Macke, 
will have several cases m which the works are too — — 
big for them to carry out. If you choose to wait 
years and years, then tho rayats themselves may do 
it; but if you don’t care to do that, either Government 
must stop forward in Government estates, or Govern- 
ment must take the place of the proprietor in carry- 
ing out the improvements in the encumbered estates. 

There was a case came up the other day of a very big 
uhar — an old ono which had cost Rs. 4,00o f and you 
could not got tho rayats to combi mi to take the silt 
out of it unless you reduced their rents. Similarly, 
there are very many other ahars silted up, which you 
could not expect the rayats to attend to but tho 
zainindars. I am having them included in tho famine 
works programme, so that when any famine comes, 
they chilli be taken up as famine w'Orks. 

1 1(>. Q. Ts it iho ease that a great number of estate# 
in tins division come at ono time or another under tho 
Encumbered Estates Act? -Yes, or under Government 
management. You have got 44 or 45 por cent, of thin 
division now in Government hands, and there is 
need her big estate coming in shortly that will increase 
it more. In this division 3 of tho estates are in Gov- 
ernment hands. 

117. Q. If a more liberal policy is pursued in carry- 
ing out improvements in these encumbered estates, a 
great deal of good will be done p — Yes. Ah matters stand, 
the only good, as far as I con see, that is done by the 
Encumbered Estates Aet, is to prevent the people coming 
into the hands of alien landlords and to pay off fclie creditors. 

There am many rases in which estates after being leleased 
lia mi again been taken under the Act in a few years time. 

Proprietors during the time the estate in being managed 
surreptitiously borrow money at heavy interest and on tho 
estate being released eonfiim all their engagements witji 
the i os ult that they are swamped and then apply again to 
Government to bo taken back under the Act. 

llN Q. {The President.)— This is a po’iey for the 
protection of insolvent landlords ? — It Hives the people 
mainly. 

111). Q. (Mr Muir -Mackenzie ) -On the Government 
estates if the enhanced rents are maintained, is it not surely 
the duty of Government to repair th*se estates p— That is 
now being done ; efforts an* now being made to keep them 
in repair, but it is not the duty of Government to repair 
rat-holes. If at present there is a rat-hole in a hund, the 
people do not try to close it and so by degrees it enhuges, 
and if nothing is done, it gets bigger and bigger till linnlly 
the hund is destroyed. The inahto'x business will be to see 
that the rayats carry out at their own cost potty repairs like 
that. Big repairs will be done by Government. 

120. Q. Is it not necessaiy for tho mahto to have at 
his hack any compulsory provision P— No. A man would 
not be appointed .is m<thlo if ho had not enough moral force 
or power behind him to command the layats. 


The HonTilo Mr. W. 0. Macph ci-son, Secretary, Government of Ben gab General and Revenue Department. 

(Calcutta, 1th November 1902) 
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1. Q. (The President .) — You are Secretary to the 
Government of Bengal? Yes, Officiating Revenue 
Secretary. 1 wish to say that 1 am in no way author- 
ised to speak for the Bengal Government, and that l 
have not received previous notice of questions. 

2. Q. What districts have you been in before? I 
have been District Officer in Muzaffarpur, Niuldea, 
ltajshahi, Purnea and Saran, and 1 have visited most 
of the districts in the Province in connection with the 
land settlements of which I was in charge for five years. 
I had my longest district experience in Saran. 

3. Q. Of the districts which you have named Saran 
and Muzaffarpur are the only ones that come within 
tho range of famine P— I think all tho five districts are 
down in tho list of districts wholly or in part, liable to 
famine, but Saran and Muzaffarpur are more espe- 
cially liable and Muzaffarpur moro than Saran. 

4. Q. This is. I suppose, on the north side of 
Muzaffarpur?— The Sitamarhi Sub-division on the 
Nepal border is especially liable to famine. 

6. Q. Wore you long in Saran P— For over two 
years. 

6. Q. I do not know whether you hoard tho evi- 
dence of Mr. Macgregor given this morning?- -I hoard 
some of Mr. Macgregor’s evidence. 

7. Q. It has been strongly represented to tis by 
people in Saran, and we havo heard two opposite 


sides of the question, that it would bo just and equir- 
ablo to lay a small cess for irrigation upon the district 
or u part of it. We took evidence at Muzaffarpur 
ou this question and the opinion of those who came 
before us was that the cess could be fairly levied. Mr. 
Growse and Mr. Haro thought so. Since then wo 
havo hoard Mr. Slacke, the Commissioner of Chota 
Nagpur, who pronounced very emphatically against 
it P—1 would go rather w ith Mr. Slacke so far as I 
read his evidence in tho newspapers. In Saran the 
people remember that an embankment cess ts in force. 
A strong Collector, Sir Antony MacDonnell, imposed 
the embankment cess on every estate in tho district. 
It is a small cess and there is a great deal to be said 
for the whole district hearing the burden of it, be- 
cause if tho whole of the district is not protected by 
tho Garnlak embankment, tho greater portion is. So 
far as T know there lias not, been any complaint from 
the zami ndars of any portion of Saran about the em- 
bankment cons that all do not derivo benefit from tlio 
embankment ; but in the case of ail irrigation cess 
one would luive to carefully consider who would bene- 
fit from the irrigation works. I do not think there 
is any precise estimate before the Government as to 
what the area is that would bo irrigated by the so- 
called vSaran Canals if they were extended and put 
in working order. 

8. Q. I think the highest estimate we have got is 
100,000 acres,, and I imagine it is merely a matter of 
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money to make more distributaries, for there is a 
plentiful supply of water from the river?— It has boen 
. stated (hat the largest area ever irrigated, in any 
year, from these canals in their unfinished state was 
21,000 acres; and Mr. Buckley suggested a doubt 
whether water would be forthcoming when it was most 
wanted in the sofas of channels; that is, in October. 
I should say it would be unjust to make the whole of 
Haran pay for irrigation possibly covering 1U0,000 
acres. 

Q. Mr. Macgregor remarked this morning that 
one might draw a protty clearly defined line between 
lands that would bo benefited and those that would 
not. Do you think that would bo possible; it would 
mean throwing the north-west portion outside the lino? 
— It would iu> doubt bo possible to say, if levels 
have been taken, that the irrigation would benefit 
such und such villages, but 100,000 acres is nothing 
compared to tho area of the district; 2,300 square 
miles, or thereabouts. 

JO. Q. The argument brought before us was that 
tho advantage to tho district would be so great that 
no objeeion would be raisfed. That if*, if water ran 
be brought into the canals. Mr. Maegregor’s idea 
was that the whole of the country would he command- 
ed. 1 told him that Mr. Ogilvy, Manager of Hatwa 
Estate, had recommended two moro sluices, and Mr. 
Macgregor said that tho whole of tho district 
would b<* commanded and benefited and the cess 
would not bo unjust. Of course the cess would ho a 
very small one?- We have no precedent for such an 
irrigation cess in Bengal. When it was proposed 
to legislate about 25 years ago to impose a compul- 
sory irrigation ress the Bill was dropped on the ground 
that the proper way for Government to recoup itself 
for such expenditure was to nmko a bargain with the 
people who took water. 

It. Q. if one could ho certain that wator would bo 
required every year, you could face the question of 
return Iroin the water -rato from tho area irrigated? 
^ That is wlrnt wo are not certain about. First of all, 
we want a scheme showing what can bo done. 

12. Q . Can you count upon people taking tho water 
regularly ?- Jt is extremely difficult to way. Our ex- 
perience in Orissa shows that it is only slowly that tho 
rayats have appreciated the insurance of tho water. 
In Orissa tho rayats for a long timo were very slow 
to take the water. They trusted to the rains. I he 
rains fails only occasionally, and they say the water is 
no good to us ’if wo get the rain. I think it would be 
very dangerous to make such an assumption ae 1 heard 
Mr'. Macgregor make as to everybody rushing to bake 
the water. 

13. (J. If one can draw a comparison frtmi tho Hone 
irrigation, it rather goes the other way. The people 
of the Seme .area are anxious to take water? -That 
part- of South Bihar is much drier and thirstier than 
North Bihar. 

14. Q. ( Mr. Muir-Machcnzie. )— Tho hainfall of 
Saran and Shaba bad does not seem to be very different 
if you take tho Buxar and Chupra figures P —Tho dis- 
tricts are large. Shahabad is hotter than Saran and 
has a different soil. 

16. Q. (The Vre sklent.) — Have you any suggestions 
to make as to any reasonable course the Government 
might adopt to give irrigation to Saran without 
going to extravagance?- -I think a survey is prelimi- 
nary to anything. Wo want to know what the ex- 
penditure would be; what water can be got into tho 
so-called ennuis; whether it can always bo counted on 
in October, and what area could ho commanded. 

16. Q. You say Mr. Buckley thought water would be 
insufficient in the Gandak ?— The suggestion is, I think 
not that tho water in the Gandak would fail, but that 
wator could not always bo got into the sotcis and 
channels in October. Then we want to know what 
area the water can be distributed over; what is com- 
mand able, the cost, and there is the question whether 
the rayats will tako the water if tho rate be a voluntary 
rate. All these are problematical; and it is possible 
that there may bo difficulties in the slope and level 
of the country, f do not speak as an engineer. 
There is a general fall to the south-east ; but it may 
be found that the existing canal beds are deep and 
below tho level of many villages. 

17. O. I don’t think the circumstances of the easo 
arc such that one could make a strong recommendation 
to the Government to carry out works which would 
not pay working expenses?- -Saran is a three-harvest 
district, and it is more immune from fanuno than the 
other three districts of North Bihar because of the 
three harvests; also because the people emigrate 
largely; they leave tho districts for work and bring 
back or remit to their families considerable sums 
earned as wages, 


IS. Q. Tho conclusion that our ^formation appears 
to lead to is that wo shall have to leavo Saran severely 
alone? — 1 should be very sorry that the question 
should not be thoroughly threshed out as to what 
can bo done and at what cost to improve the Saran 
Canals and what can be offered to tho cultivators and 
at w hat rates. 

19. Q. What proportion of irrigation in the dis- 
trict would justify a cess? If ono could irrigate every 
year J or I of the district, would it be justifiable? — 
No. 1 clo not think that a gen oral cess for such an 
amount of irrigation would be justifiable. We have 
no such cess or owner’s rate for irrigation in Bengal, 
and I believe it has been abandoned in tho Upper 
Provinces. 

20. Q. ( The V resident to Sir Thomas Hiyham 
Has the owner’s rate been abandoned in the Punjab? 
Mr. Mackenzie says it has? — Yes. 

(Witness.)— In Orissa wo have got some return for 
tho expenditure on irrigation by the increased land 
revenue, and we havo just increased tho water-rate paid 
by the occupiers from Rs. 1-8 to Rs. 1-12 an acre. 

21. Q. (The resident.) — Turning to the question 
of talcavi advances, do you think that tho system could 
be improved?— I think the system is capable of im- 
provement. 

22. Q. Do you think our system is too rigid? — Tho 
difficulties. that occur to my mind are those that wore 
mentioned by the Maharaja of Honlmrsa. The rayat 
has a difficulty in persuading the hakim that his ns 
a proper ease for an advance. Preliminary inquiries 
havo to bo made before an advance is given a-s to tho 
secu rity, and then too it often happens that tho subor- 
dinate officer who makes the inquiries, is corrupt. 

23. Q. That lias been tho tendency of tho evidence 
we have had elsewhere. Very often the thoroughly 
conscientious officers have been afraid to take the 
responsibility and there have been delays of month* 
sometimes. Wo havo been told more than once that 
if a Hub-divisional Officer was told off lor the purpose 
and took about with him a bag of rupees, a great 
deal could he done? — That is an improvement of tho 
talcavi rules which the Bengal Government 1ms re- 
commended to the Government of India, in’s., that the 
money should bo disbursed in the villages by rospon* 
siblo officers. 

24. Q. Would it mean an increase in the establish- 
ment of district officers and superior officers P — You 
were speaking in the case of famine? 

25. Q. I am speaking of ordinary advances? — Yen. 
If it was to bo done properly, it would need an in- 
crease of staff. Tho officers making tho inquiries 
should be gazetted officers working under the Collec- 
tor. 

26. Q. Then you recommend some relaxation of the 
present rules?— Yes, they require amendments. 

27. Q. In your experience of so many districts you 
must have seen a good deal of well-irrigation P Tn 
some there is a remarkable absence of wells, and in 
others they are numerous?— Yes. Well irrigation 
in this Province is confined to Bihar, including Home 
of the the districts of Bhngalpur Division and Choka 
Nagpur, I should way. 

28. Q. Is there any distinct physical reason why 
it should be confined to those parts? Wo were told 
in ("hot a Nagpur that the rayat was too lazy tc 
draw up water ; and that ho considers it too much 
trouble, that the wells wore very expensive, and that 
sometimes there was a groat depth of sand and no 
clay to be found?— I think it is a matter of 'soil and 
rainfall ; tanks take the place of wells in Bengal pro- 
per so far as regards watering of men and cattle. 

29. Q . Tanks must always fail when tlioro is a defi- 
ciency of rainfall? — Yes, to a largo extont. It is 
not my experience that tanks are largely used in 
Bengal for irrigation. 

30. Q. These tanks are dug in tho soil apparently. 
They are not the kind of tank which is made by clos- 
ing in a valley along a hill? — In Bongal they are 
ordinarily, excavations. 

31. Q. (Mr. Muir-MacVenzie .) — To revert, to the 
point of a cess in Saran, would yon be prepared to say 
that even, although illogical, and although it may not 
ho altogether fair, yet, if the people do not object to 
the levy of the cess, you would consider it inexpedient 
to apply it ? — How would you gauge the opinion of the 
rayats and small proprietors of Saran P 

82. Q. You would havo to tell them? — There would 
be only one answer that they did not want to pay 
any more. 
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33. Q. I should ho quite prepared to accept that 
except for the fact that the witnesses in MuzafTarpur 
were almost clamorous in saying that there would 
bo no objection. We had not only planters but 
also officmls, and they said that the people would not 
object, and that one of tho principal reasons was that 
the cess would be so minute that it would not press 
on them heavily?- I should object on the ground that 
there was no more reason why, for tho purpose of 
benefiting five per ceht. or even twenty or twenty- 
five per cent, or the land of Saran, tho whole district 
or greater part of tho district should pay a cess for 
irrigation than that a cess should be taken from all 
tho districts of Bengal to pay for it. 

34. Q. I quite admit that tho objection is valid and 
reasonable; but, if people are willing to pay the cess, 
and inasmuch as the collection of water-rat o might 
bo attended with considerable difficulty and expense, 
would you not bo prepared to advocate the levy of a 
cess, if it was accepted by tho people?— No, I should 
not bo prepared to advocato an irrigation cess in 
Saran. I of course do not object, to a water-rato 
paid by tho occupier. 

35. Q. You said that there was no complaint about 
tho embankment cossP — That is so. Tho greater part 
of the district does undoubtedly benefit from tho Gan- 
dak emhankmont, not only in the protection of agri- 
culture, but also in the protection of communications, 
ft would not be so with irrigation. 

36. Q. Do you think that in consenting to the em- 
bankment cess, without making any complaint about 
it, the people reflected in any way regarding its oper- 
ations? — Yes, intelligent zamindars make such re- 
flections. I think, I remember, that an objection onco 
came from TLitiva that, a great deal of the TTatwn Bnj, 
which occupies ono-tliird of tho district, does not in 
any way benefit by the embankment. I aKo remem- 
ber that tho Bottiali Itaj in Clmmpnran made a simi- 
lar objection with regard to the embankment cess. 

37. Q. Tho objection from Hatwa wai over-ruled 
on the ground that tho embankment cess did givo 
genor.nl benefit? — There w r ns no special reason given 
except as I have stated that the whole district or 
nearly tho whole district benefits. The cess was put 
on every estate by a strong Collector 25 yo.ars ago, 
and it is small and nobody minds it. 

38. Q . If an irrigation cess bo put. on by a strong 
Collector now, would there not be an absence of objec- 
tion? — I do not think w T o would hear very much 
objection to a small cess such as one pie or two pies 
on the rent. 

39. Q. You would consider the cess was objection- 
able, and if there was no other moans of paying for the 
work, you would rather see the work abandoned than 
have a cess put on P — I want first of all to know what 
benefits can be conferred. 

40. Q. Suppose w r o irrigate 100,000 acres, do you 
think that a cess is object ion able? — Yes. 

41. Q. If tho money for an irrigation project oould 
bo got in no other way except by a cess, and if in no 
other way could you got 100,000 acres irrigated, 
would you still object, to a moderate cess in Saran 9 — 
Yes, I should still object. But if it could be shown 
to me that 100,000 acres would be irrigated and could 
not bo irrigated by any other arrangements, T might 
givo in. 

42. Q. With regard to well irrigation, do you think 
that if those parts of tho country where wells are 
suit ahlo and well irrigation is not material, wells ,aro 
os widely extended as they might be? — No, tho num- 
ber of wells is increasing yearly I suppose. 

43. Q. And do you think that the rate of increase 
should ho accolorated by a liberal distribution of 
takavi under the Imprtyvemont Act system? — I think 
bo. I think that it should be accelerated. It is tho 
custom in the Hatwa Baj to help rayats to make 
wolla. Mr. Tytler was very successful in this direction, 
and there is no doubt thero is room for more wells. 

44. Q. Can you indicate any particular localities in 
any districts with which you are acquainted where 
more might be done? — I should think probably 
throughout Bihar, not. everywhere, because in places 
the soil is not suitable and there rayats won’t dig 
wells. 

45. Q. But in places where rayats are backward, 
are tho soils suitable P — This would have to bo ascer- 
tained. I know that previous attempts to encourage 
wells have not always been successful. I should attri- 
bute some failures to rules being rigid or being un- 
sympathetically worked. 
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46. Q . Do you not. think that in a mattor of this Mr. IF. C . 
kind an enormous amount depends upon tho individual Macphertoii. 
officer? An enormous amount depends upon tho indi- 

viduul officer. 

47. Q. If you get a person to tako up tho subject 
with enthusiasm, ho would influence the people P — Yes. 

48. Q. Has the Bengal Government ever found diffi- 
culty in getting os much monoy as it wants for takavi f 
—I did not com© prepared to answer this question. 

49. Q. Tho allotment for the whole provinco is four 
lakhs for tho current year? — I cannot say. 

50. Q. Do you romombor what it was last year? — 

I cannot say without looking into returns. I have 
caused figures to bo pro oared for tho Commission 
showing the amount actually disbursed for takavi in 
the last ton years. 

51. Q. But not tho amounts asked for? Can you 
remember any case where the Bengal Government linvo 
had to refuse loans? -In tius year — I luno boon Sec- 
retary to Govern moil t for one year thero hixs boon 
uo case of refusal. 

52. Q. Do you find that all allotments that you 
make aro generally spent by tho District Officer? 1 
regard this as an important question. Can you toll us 
to-morrow whether District. Officers ordinarily spend 
tho allotment s made to them? - I think the figures 
ha vo been compiled for tho Commission, but if not, 

I can have a statement compiled showing tho allot- 
ments made ami the actual expenditure. Those de- 
pend very much upon tho character of the year. 

53. Q. I understand that the improvements in tho 
system of takavi advances winch you advocate would 
he that responsible officers should themselves distri- 
bute the money. You would not go as low down iu» 
a Sub-Deputy Collector 9 Yos. Tho Sub-Deputy 
Collector is a gazetted officer. Thoy should them- 
selves distributo the money in the villages and suqli 
arrangement has been mado in Chota Nagpur. 

54. Q. Is there any difficulty in distributing takavi 
ow ing to tho insecurity or defoetivo tenure of tho 
rayats? — I would not say that this has boon a practi- 
cal difficulty in Bongal, because in Bengal we have a 
practice, which may also obtain elsewhere, of joining 
a large number of rayats in a single bond. Wo prefer 
the joint security of 15 or 20 rayats to the mortgage 
of the holding. We take both; but District Officers 
ordinarily prefer tho joint, security. 

65. Q. Is thero not a iuIo at present, that for loans 
granted for improvement purposes landed securities 
should he taken? — I should have to consult tho rules 
before replying. Thero are rulos approved by tho 
Government of India in force in all provinces. (Mr. 

Allen boro read the rule.) 

56. Q. You do not think thero will ho difficulty in 
obtaining this collective security even if loans aro 
largely extended? I bog your pardon; when you first 
put tho question I was thinking of loans to rayats 
which aro ordinarily made under tho Agriculturists’ 

Loans Act and less frequently under tho Land Im- 
provement Act. 

57. Q. But. loans for wells, would they not have to 
bo given undor the Land Improvement Act ? — Y 09 , 
but thero wo would not always got joint security. 

We might sometimes get it. 

58. Q. Loans for wells will benefit only tho indi- 
vidual and the security would bo his holding? — In most 
cases. 

59. Q . I would point out with reforenco to Ibis 
matter that Mr. Tytler in Saran in describing t.hc suc- 
cess which lie had in giving advances lays stress upon 
this collective security and ho says ho was able to got 
rayats to give such security P— That moans that tho 
well would irrigate soveral Holdings. In such cases no 
doubt. 

00. Q. You think that such cases would ho ab- 
normal? — I think that cases would bo abnormal whore 
you would get 15 or 20 rayats to give a collective secu- 
rity. 

61. Q. Do you want such a largo number? — That 
is an ordinary number in the ease of loans under 
Agriculturists’ Loans Act. A smaller number may 
suffice in the case of a well. 

62. Q. You referred to tho case of the tenure being 
offered as security and you said that tho question did 
not present any practical difficulty, and that you did 
not anticipate any in tho future? Do you think that 
tho nuittor of tenure will not present any insuperable 
difficulty in the future?— Tt. does present difficulty, 
but this difficulty is diminished in the cadastrally 
surveyed districts where tho rayat can produce a copy 
of tho reoord-of- rights showing what his title is. 

There is great difficulty in Hading out his rights and 
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the area of his holding where there has been no 
survey. 

03. Q. But where a record-of-rights is introduced 
that difficulty is at an end? — To a large extont in- 
quiry is simplified. 

1)1. Q. Is there any danger of the difficulty recur- 
ring uml becoming one of great magnitude if the re- 
cords arc not maintained very punctually? — Of course 
a record becomes to a certain extent obsolete and 
loses its value every year, but for practical purposes 
for 20 years and more it will be valuable, although not 
conclusive. 

G5. Q. The record-of-rights will greatly diminish 
the difficulty of testing security ?—- Yos ? it will assist in 
the ascertaining of details of rights m land. 

GO. Q. Whori a rayat makes an improvement would 
ho run the risk of having his rent enhanced, or would 
lie he safe from enhancement? - Wherever the Bengal 
Tenancy Act, is in force ho is absolutely protected as 
regards his improvement ; that is to say, the improve- 
ment cannot ho made the basis of an enhancement 
suit by tho landlord. 

07. (). I am aware of this provision of tho law ; but 
is not it a fact Hiat landlords get enhancement of 
rent?- I am afraid so in the non-survoyed districts. 

08. Q. And in tho surveyed districts? —Whoro there 
is a record-of-rights wo beliovo that the rayat is much 
safer. 

09. Q. Now about advances to zamindars. There 
must bo some cases in which zamindars might profit- 
ably take advantage and obtain pretty largo sums to 
make irrigation works, such as 7 wins, ahnr s and im- 
prove existing irrigation works. Do you think there 
is any scope for advances of this character?- T should 
say that in Bengal, ordinarily speaking, a landlord does 
not make improvements. The South Bihar districts 
\jhero tho hhnoli i enure prevails, are distinguished by 
the system known as i/liihnidazi The landlords make 
mid maintain the pains or water channels and con- 
j.f ruot and repair ahats. These may ho railed im- 
provement works; but they must also bo looked on as 
uorks of maintenance. Without such works there 
would ho no crop. Tho landlords occasionally take 
advances from Government for such improvement 
works. 

70. Q. Is it not tho case that in some districts tho 
ah nr* and pains are in very bad order P— -Yes, un- 
doubtedly they are often neglected. 

71. Q. Do you think the landlord could ho induced 

take advances more freely? — T think so with more 

encouragement .and by solected officers. 

72. Q. Mor# where rent in kind prevails than whoro 
rent in cash prevails?— Certainly. 

73. <?. Whoro the system of rent in casli prevails 
a landlord has very littlo chanco of getting enhance- 
ment? -He has tho right of enhancement under the 
law if ho registers his improvement. 

74. Q. But it is not a fact that it is vory rarely 
dono? — I would not say that. Some of the great land- 
lords register; hut registration of improvements is 
greatly neglected. 

75. Q. And even if they registered, are not they 
precluded from enhancement for 15 years u — No. Under 
section 113 and section 29 of the Bengal Tenancy Act 
thoy can enhance the rent ns soon as they mako the 
improvement. 

7G. Q. Is not enhancement forbidden for fifteen years 
and five years P — The law prescribes periods of fifteen 
years in the case of occupancy and five years in the 
ease of non-occupancy tenants between enhancement 
and enhancement, but there is an express exception 
which would allow immediate enhancement, on tho 
ground of an improvement made by the landlord- 

77. Q. There are a number of Government estates 
scattered about tho country. Do you think that irri- 
gation works made by tho landlord are very much 
better in the Government estates than in the zamiiv 
dari estates P— I should say that irrigation works on 
estates under the Government or Court of Wards art 
hotter looked after than those on private estates. 

78. Q. Do you think they are not better in all 
Government estates? — I do not think enough has been 
dono. 

79. Q. You would like to see larger sums spent in 
the Government estates? — Yes. I think more money 
could rightly and profitably be spent on them. 

80. Q. Can you say what has been tho difficulty up 
to the present, in expending money on Government 
estates P — I think the Collectors have too much to do 
Perhaps they should have an agricultural engineer, 


81. Q. Want of skilled advico?— Yes. Want of 
skilled advice in the Government estates. 

82. Q. You would like to have more skilled advice 
placed at the disposal of Government in tho manage- 
ment of estates Y — Yes, I would. I do not say that 
tho District Officers have no such advice. They have 
advice from the Public Works Department and Dis- 
trict Engineers, but they want more help. 

83. Q. It came to our notice ”111 Chota Nagpur that 
the Deputy Commissioner wished to have ronts on- 
hancod in consoquenoo of the introduction of improve- 
ments, and that the Board of Revenue objected on 
tho ground that a settlement had been recently made 
and that a change could not bo made for fifteen years? 
— 1 cannot remember that any proposal of this nature 
has come before the Government. There may be 
special reasons why the Board take this viow in the 
case of Palamau, if Palamau be tho district to which 
you refer. In Palamau 1 know that rents were consi- 
derably increased in tho last settlement; and it may 
bo that tho Board think that thoy have been suffi- 
ciently increased without putting on anything more on 
the ground of repairs of ahars. It is a possible view 
of so-called improvements in some of tho Government 
estates that there is no new improvement, hut that the 
works are only maintenance works which it is tho 
duty of the Government to maintain, and that there- 
fore there can he no question of enhancing rents. 

84. Q. (Mr: Allen.) — There is a question of carrying 
out a largo scheme — a canalisation of tho rivers by 
which the villagers would he considerably benefited: 
and tho Deputy Commissioner therefore reeommondod 
that an additional rent, should be charged. He said 
it would bo very difficult to collect a water-rate, but 
it would ho fair to enhance rent. Tho Board hold 
that it- would not- he fair to further increase the rent 
until the expiration of Mr. fiunder’s settlement P— 
There is no provision of law in tho Bengal Tenancy 
Act which would prevent the increase of rent, on the 
ground of improvement. T distinguish between im- 
provements and works which it. is the duly of tho 
landlord to mako. I should have to refer to the Chota 
Nagpur Tenancy Act and Settlement laws hoforo 
speaking positively as to tho provisions of the Chota 
Nagpur law on this subject. 

85. Q. (Mr. Muir-Maekenzic.) - To come to the 
famine programmes. Havo you formed any opinion 
as to thp utility of works clone during tho last famine? 
They consist principally of roads and tanks P— Yes, of 
roads and tanks generally. I havo not been a famine 
officer. I cannot speak with practical knowledge 
gained in famine time. Mr. Bourdillon would g?ivo 
you full information as to famine works. 

80. Q. Do not famine programmes come before you 
in your capacity .as Secretary to the Government? 
—I can say how famine programmes are prepared and 
dealt with. 

87. Q . The principal point which I wish to know 
and on which you can givo us information is this 
Do you think that under the present system sufficient, 
consideration is given to the prospective utility of the 
works, more 'especially for the purposes of irrigation? 
— T think that tho question of prospective utility 
hulks largely in the minds of District Officers when 
they submit their schemes. J do not say that the 
programmes are perfect. Much depends upon the 
personal equation. One officer thoroughly knows his 
district, and I10 has got good advice frorn his District 
Engineer, from planters and oilier persons woll ac- 
quainted with the district. He w r ill prepare a very 
good programme of w^orks of great, prospectivo utility. 
Another officer, who knows his district imperfoctly 
and is not so well advised by the District Engineer, 
might send in a very kachcha programme. But tho 
programmes aro every year revised. 

88. <?. Havo you any roason to fear that a consider- 
able number of programmes are kachcha ?— No, I 
would not say that. 

89. Q. Do you think the District Officer has time 
available to prepare a thoroughly well-considered pro- 
gramme? .-I do not think so. T think tho programme 
for each district is capable of improvement. 

90. Q. Do you think that the District Enginoor 
has time enough P— No, ordinarily ho has not. 

ffl. Q. Do you think ho requires assistance? — T do. 
92. Q. Do you think in some districts it might be 
advisable to make a careful survev of tho country to 
discover its possibilities? — T think it is most desir- 
able. T presume that tho officer who makes it would 
not go into the district without any previous know- 
ledge of tho work and without carefully consulting 
local people 
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03. Q. -Would it not be preferable to have an officer 
permanently attached to the district ? — The exponse 
would be too great to have an officer permanently 
attached to the district. 

04. Q. Why could ho not bo Assistant to the Dis- 
trict Engineer and have other work as well? — I 
think it would be very desirable, if funds permitted. 

05. Q. Now as to the proportion of the population 
for which work is provided, can you tell mo on wlnit 
basis it is fixed ? — The number of people for whom 
work is provided is mainly estimated with reference 
to the previous famine history of the district. 

Ud. Q. We will first take tho district of Burdwan? 
— 1 find you provided work for 21,000 persons for 
three month-, whita tho axcrage dail> number e.nploiod 
was 11,000 odd? — We now estimate 14,138 as tho 
maximum number of persons likely to require relief on 
works, though we provide works for 21,517. The 
difference is uot very great. Since 1873-74 1 suppose 
there has been an increase of population in Burdwan. 

J take it that the Collector considered the population 
of the area which ho returned as liable to famine, 
and estimated with some roferenco to tho f amino of 
1873-74, that such and such percentage might, he em- 
ployed on works. 

97. Q. On the other hand, we will take wlmt might 
he estimated to bo the worst district, Baibhauga. 
The highest number employed in 1873-74* was 5(59, IKK). 
In 1870-77 tho highest number employed in one day 
was 149,000 and tho average daily number over tho 
whole period was 82,000. You provided for 170,001)? 
— I should have to rofor to reports before explain- 
ing the figures. 1 think the Darbhanga figures are 
now under inquiry. 

98. Q. Is any rule laid down that estimates are to 
ho made cm the basis of what happened in 1890-97 and 
1873-74; if so, can we see the rule?— On page 3 of our 
Famine Code it is laid down that estimates shall be 
made (a) with reference to the experience of pre- 
vious families, (b) w ith reference to tho general condi- 
tion of tho various sections of the population. 

99. Q. The rules seem to be different in different 
provinces ?— In Bengal we estima'io for each di strict 
with reference to the previous experience of the dis- 
trict. 

100. Q. (Mr. Jlujaruina Mudaluu .)— You said in 
reply to Mr. Muir- Mackenzie’s question that there 
is no legal objection to tho leavy of a water-rate _or 
eoss during the currency of a settlement, when the 
irrigation is supplied at tho cost of tho Government? 
—For levy of an occupier’s rate for water our law 
provides. For levy of a cess it does not provide. To 
enhancement of rent on account of ail improvement 
made by the landlord there is no legal objection. 

101. Q. Supposing an irrigation work is made dur- 
ing the currency of a settlement, can you raise rent 
by transferring land from a lower to a higher class? — 
You are speaking of rout, not revenue. Iteienno is 
fixed for a period. Government could not intervene 
so as ’to take a higher levonuo from a /.amiudar during 
tho period of settlement. 

102. Q. I do not mean a zamindar; I am speaking 
of a tenant of a Government estate?- There is no 
legal objection to the enhancement of rent where a 
new work of irrigation is constructed hy Government 
during tho currency of a settlement. 

103. Q. If an existing work be improved substan- 
tially, could you enhance rent during the period of a 
settlement? — Legally you could; in practice I doubt 
if this is over done on a Government estate. 

104. Q. Don’t you issue a notification at the lime of 
the settlement and is no provision made for enhance- 
ment in such a caseP — You are speaking of improve- 
ments to bo made between settlement and settlement. 
There is no practice of making a notification of that 
kind. 

105. Q. (Mr. Muii -Mackenzie.)— But you do notify 
that rents will be fixed for such a period? — Yes, that 
would bo recorded in tho settlement proceedings. Gov- 
ernment fixes’ the term of settlement and it will bo well 
known to the rayats of a Government estate. 

100. Q. Tt is not specially notified?— ft is well known; 
hut I cannot remember that there is provision for 
special notification of a period of settlement unless 
in tlie Sonthal Parganas. Ordinarily in tho easo of 
any big settlement the results are reviewed in ft 
Resolution which is published in tho Gazette, and in 
this way the period of settlement might be said to be 
notified. Wo have no provision of law unless in tho 
Sonthal Parganas obliging such notification to be 
made. 


107. Q. (Mr. liajuratna Mudaliar .) — In Madras there 

is a provision by which, when the wator-supply for Mr. W. C. 
irrigation purposes is improvod or a new work is Macpherson . 
constructed, tlie assessment may be raisod? — Wo nave — ■ 
no such provision in our settlement code; but I have 
stated that the Bengal Tenancy Act w r ould allow en- 
hancement of rent between settlement and settlement 
in ease of an improvement duly registered. 

108. Q. As regards security for loans, you said that 
there was no difficulty in ureas where a roeord-of-riglits 
lias been prepared? — 1 say that tho procedure is very 
much simplified as regards security. Where there is 
a rocord-of-rights inquiries as to security ate very 
much simplified. I mean it is easier to ascertain 
whether a man ha* a holding or not, and whether tho 
holding is recorded in his numo only and what are tho 
area and rental. 

109. Q. Whether lie is an occupancy tenant or not? 

—Yes. 

110. Q. If lie is found to he an occupancy tenant, he 
is safe? — Nearly all our tonants arc occupancy tenants. 

111. Q). Then what is the difficulty in the case of a 
district whore thero is no reeord-of-riglits prepared? — 

Tlie difficulty is that thoie is nothing to identify the 
holding of an applicant ior an advance. There u 
nothing hut the rayat’s sta\,omont as to w T hat land ho 
lias. 

112. Q. Does not the proprietor keep accounts? 

— The proprietor keeps his jamabandi or rent-roll ; hut 
it would he without survey numbers of fields; it might 
or might not bo correct; it might contalu an obsolete 
name, ft may not contain the present rayat’s name. 

113. Q. Do you obtain a certificate of encumbrance, . 
ns wo call it, from the Registration Office?— I do uot 
know' the term. 

• 

111, Q. Where the land is mortgaged to others do 
you go to tho Registration Office anil make inquires? — 

Wo might do so m the case ol a zamiiidar taking a 
loan tor a largo amount. We would not ordinarily 
think of doing so m the ca*o ot a tenant. 

115. Q. (Mr. Alien.)— As regards the Saran Canals, 
it was urged before this Commission, particularly by 
Colonel Huilduig, t hat tlie effect of the embankment 
was that it kept water out of tlie streams which, pre- 
vious to its construction, would have come into the 
streams; therefore the maintenance of those channels 
would ho mere or less connected with the embankment. 

In other words, the cost of keeping the embankment 
up ought to include the cost of maintenance ot tho 
canals, lie u*ed that argument as justifying the lovy 
of a water cess. Do you think this a strong argument ? 

— Tho embankment prevents water from coining in 
and flooding the district whereby the district gains; 
but it- keeps water out of tlie channels and thereby 
the district suffers; therefore Mr. Ifodding’s argu- 
ment would he, 1 suppose, that it would ho right to 
impose a future cess ot an increased cess in order 
to bring in as much water as would bo useful. Tins 
is an ingenious argument which I have not suffi- 
ciently considered. 

11G. Q. This is urged as a reason for including the 
canalisation as a part of the embankment scheme? — 

Yes, now I remember one of tho engineers did suggest 
that the work of keeping the canals open might ho 
connected with the embankment scheme, and that an 
addition might be made to the cess on this account. 

There are no doubt complicated questions connoctod 
with the embankment- with regard to sluices and 
drainage. But I should not, without full examination, 
he prepared to accept this argument of Colonel 
Nodding’ s that because flu* embankment prevents tho 
water coming in and Hooding the district and keeps 
water out of tho channel, it would therefore be right 
to impose an additional cess j it ordet to keep the 
channels open. 1 have myself advocated more sluicos 
in the embankment to let in water ,and to lot it out. 

I would refer to a note which I wrote on tho embank- 
ment two to three years ago. 

117. Q. (Mr. Muir- Mackenzie.)— But you do not 
think that an additional cess should bo made to provido 
sluices? — Tho sluices wduch have been proposed, so 
far as I am aware, would not havo any great offoct 
in filling those tour canalised rivers. 

118. Q. (The Pie side lit.)— Tho argument is that you 
an* merely restoring tin* status quo , and that tho 
people had a right to havo this water given back nnd 
that you aro bound to do more in tho way of canali- 
sation to roetoro this benefit to tho people P— I think 
that it might be examined. T should not like to 
express any opinion on this question straight uw*ay 
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Jfr. TP. C. no, Q, From what we hove hoard probably the coun- 
Macpherton . try liod boon enormously improved by the embank- 
— meat. Probably it used to bo devastated by the 
liouds?- — Thero is no question, I think, that the Baran 
tract is boiiofttud by the embankment. It ma; 
lmvo lost the benefit of silt, but in this district agri- 
culture has undoubtedly benefited by the ' protected 
of this particular embankment. I would not hastily 
express an opinion about embankments in other dis- 
tricts; but with regard to tho Gandak embankment 
in Baran, I do not think there are two opinions as 
to the great beneht which the district has derived 
from it, 

120. Q. (Mr. Allen.)— Do you think it advisable that 
tenants should bo given furthor protection in Chota 
Nagpur with regard to improvements than at present ? 
— f do. Kayats havo absolute protection in Bengal in 
theory— at least in the Bengal Tenancy Act where 
that Act is 'in force. We have given them complete 
piotection also in the Sonth&l Pargauas and they 
should havo such protection in Chota Nagpur. 

121. Q. With regard to the Chota Nagpur Encum- 
bered Estates Act, there is a section; I think it is 
clause 4, section 4, which gives a Deputy Commis- 
sioner &ud the District Officer authority to spend 
money on the estate. The Commissioner suggested 
that considerably more money might be spent under 
that section on tho maintenance of ahars and other 
iirigation works lor the improvement ot the estate. 
Do you agree in that opinion P — That requires a great 
deal of thinking about. The schome of management 
of the encumbered estates in Chota Nagpur is drawn 
up principally in tho interests of the zamindar whoso 
estates aro taken over and in tho interests of his cre- 
ditors. Anything that would prolong tho manage- 
ment of tho estate and would increase the poriqd in 
which tho debts aro to be ro-paid may be argued to 
be unfair to the creditor. The law already provides 
for the cost of roasonablo improvement of the pro- 
perty included in the scheme. 

122. Q. (Mr. Muit -Mackenzie.) — Not only that it 
gives priority to improvements of tho land? — Yes, I 
would bo in favour of a very liberal interpretation of 
the duties of a District Officer witli regard to works of 
ugri cultural improvement which would clearly bene- 
fit the estate and the tenants. 

123. Q. (Sir Thomas lLiyham.)— With regard to the 
programme of rolief works, are these prepared in your 
department P - They are prepared by District Officers 
who rely on tho District Engineers for the small vil- 
lage works and on the Executive Engineers and Super- 
intending Engineers for the larger works. 

124. Q . Thoy are oxanuned in your office P — They 
first go to the Commissioner who examines them and 
who may consult the Superintending Engineor; then 
they come to Government in the Revenue Department. 
Tho Kovenuo Department not infrequently consults 
Government in tho Public Works Department about 
the programmes. Every work which is to employ more 
thun a thousand persons for throe months requires to 
be sanctioned. Small village works aro entered by 
the District Officer in the programme without the 
special sanction of higher authority. Larger works 
have to receive special sanction. 

125. Q. Then small works are not scrutinised? — I 
would not say that. They are scrutinised in this way 
that tho Commissioner and tho Secretary in the 
Departments would go through tho programme, per- 
especially to see that every thunu or polico circle had 
works provided. 

12(j. Q. They would scrutinise as to distribution? — 
As to distribution, yes, and thero is furthor scrutiny. 
Only yesterday I had a programme from a district in 
Orissa. Tho District Officer proposed to spend money 
on raising two roads. The matter was referred to the 
Public Works Officors and they objected. Thoy said 
that the raising of these roads would prevent floods 
from the Subarnrokha river passing over tho country. 
Tho proposal was vetoed on that account. I would 
not say that tho programmes are thoroughly scruti- 
nised. More scrutiny iB desirable. 

127. Q. Then as to tho statement with regard to the 
maximum number requiring relief in the event of 
famine. How is the maximum number got at? — On 
tho basis of tho figures with regard to tho number 
of porsoiiH who wero relievod in the famine of 1873-74 
or 18DH-D7. Our Famine Code lays down that the ex- 
perience of previous famines is to bo the guide. 

128. Q. Who scrutinises thernP Who determines 
what maximum number of persons is to he entered as 
requiring relief P — Wo havo no general rule of percent- 
age. Wo city not say 5 or 10 or 20 per cent. We 
depend upon previous experience and the judgment 


of the District Officer and Commissioned. There is 
often much discussion off the figure. I can remember 
as District Officer making &n estimate which my Com- 
missioner would not accept. I took the figures of 
1873-74, and my Commissioner who knew the district 
better than 1 did and who had served in it in the 
famine of 1873-74 said that the figures of 1878-74 
would not do; that relief works had not been proper- 
ty administered in 1873-74; and he cut down my es- 
timates, I have no doubt, rightly. 

120. Q. Would you enter the maximum for whom 
relief would bo provided for three months? — Yes. 

130. Q. But famine would bo expected to last for 
more than three months? — Certainly. Tho piuch 
would begin in about December and the maximum 
number would be employed m May. 

131. Q. The maximum for three mouths would be 
equal to the average for five or six montliB? — Yes, it 
would be so. 

132. Q. But you have provided <a great deal more 
in some districts? — Yes. District Officers have some- 
times prepared full programmes providing for more 
works than would probably bo required. 

133. Q. (The President.) — Theso three months’ pro- 
grammes to some extent mean something to go on 
with while you prepare some more schemes? — Yus. 

134. Q. (Mr. Mutr-Mackenaie.) — The preparation of 
new projects for f amino is very unsatisfactory? — Our 
code says that we Bhould provide one work for evory 
l(j square miles. 

135. Q. One work for how many dayB or months? — 
That is not Laid down. 

130. Q. Looking at this table it appears that the 
groater proportion of tho works are small works? — 
Yes, small works. The recent Famine Commissions 
havo greatly encouraged small works. 

137. Q . (Sir Thomas lligham .) — Have you a detailed 
programme for these small works? — Yes; every year 
there comes up a list of tanks and roads. I can givo 
the programme to you in print for overy district. 

138. Q. Up to when? — Up to this year, 1902-03. 
Every year now programmes are sent up — sometimes 
revised, sometimes with little or no revision of last 
year’s programme. 

139. Q. Do you know what those village works con- 
sist of? — Chioily roads; but we encourage tank dig- 
ging — excavation or re-exeavation. Our Code says 
that tanks are more suitable as relief works than 
roads, because control of labourors is easier on tanks 
than on roads. We encourage tanks not only becauso 
we can collect tho workers better, but as works of 
permanent utility. 

140. Q. By tanks you mean deep holes in the ground 
dug wherever you find it necessary to employ tlio 
labour, and generally all that can bo said for them 
is that thoy aro good for collective labour? — Yes, 
and for drinking water for men and cattle. They are 
not largely used for irrigation. 

141. Q. They are tho sort of work that was going 
on in 189U-97'in Bihar? — Yea. 

142. Q. In almost all tho districts we have been to 
they tell us that they do not include the re-excava- 
tion of ahars that have silted up ; and as it is a rather 
expensive business, zamind&rs will not do it and tho 
rayats will not do it and Government will not do it. 
Is it not contemplated that works of that sort should 
be dono by relief labour? — Yes, as far as I know, not 
much lias been done in repairing ahars as Government 
relief works. Zamindars, as a matter of fact, ordi- 
narily repair ahars and sometimes take advances from 
Government for such work. 

143. Q. During famine? — Yes. 

114. Q. Jf Government relief works cannot be open- 
ed on these private ahars. you must rely on the 
zamindar taking advances? — Yes. 

145. Q. But is there no reason why in a time of 
famine, when it is vory difficult to find useful work, 
ahars should not be made instead of making mcro 
holes in tho ground? 

The President. — It is giving a present to tho za« 
mindar. 

Mr. Macphcrbon. — It is doing his work for him. I 
should prefer to do tho repairing of the ahars to mak- 
ing holes in the ground as you put tho case of the 
drinking water tanks. I am not awaro that the 
matter has been threshed out in Bengal as to the 
expediency of giving help to the agriculture of 
tho country in this way by repairing of the ahars 
and by employing relief workers on agricultural works 
ot th is kind. 
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146. Q. n Of course ono difficulty is that you cannot 
supervise it properly. Supervision would be more 
difficult for work of that sort than tank digging. You 
could not trust to zamindars to employ and pay 
labour. To disburse this money? — I think that these 
difficulties might be got over. 

147. 0. I think that some of those tank w*>rks are 
on Government land. You do not re-oxcavate tanks 
on a zamindar’ s land? — I think wo have re-oxcavated 
many tanks on zamindar’ s land. It has been claimed 
by District Officers in Bihar that when a tank is ex- 
cavated by famine labour, certain public rights must 
in future be asserted. It is very common to re-oxca- 
vate zamindars’ tanks. 

148. Q. You do not often clear out ahars ? — I should 
say it is not common to clear out ahars as Govern- 
ment relief works. 

149. Q. (Mr. Muir-Mackenzic.)—! should like to 
know whether you advocate the preparation of reeords- 
of-rights in water on the same lines as the records-of- 
riglits that you have prepared with regard to rights 
in land? — The question was considered in Gya about 
seven years ago and may have attracted attention 
later. The CoHedoor, Mr. D. J. Macpherson, strongly 
recommended, if 1 remember right, that there should 
bo a rocord-of-rights in pains , i.c., of the Paharas, 
or rights of different villages or different landlords to 
respective periods of days or hours for enjoyment 
of the water. That was in connection w'ith the survey 
of the Tikari ostato in Gya. I think that wo hesitated 
to mako this record as involving decision of a largo 
number of disputes. I am not sure how far tho deci- 
sion of the llevenue Officer with regard to water-rights 
would be binding in tho Civil Courts. 

150. Q. That is what was thought, but what is your 
opinion? Mr. Oldham and Mr. Ogilvy strongly sup- 
port this view? —They liavo had groat experience. 

151. Q. (Mr. Allen .) — There iB a clause in the notifi- 
cation about tho Maksudpur settlement with regard to 
record of customary rights of irrigation, especially 
wit h regard to tho duties of landlords about irrigation 
works ? — It would bo useful no doubt to have a record- 
of-rights in water or even a not© on the subject in 
the village record-of-riglits. If a binding decision is 
to bo given, however, f take it that it must bo given 
by a Civil Court. I speak without recent examination 
of the law on this point. Then it is asked whether it 
is desirable that Revenue Officers should decide such 
questions. Ordinarily when a record-of -rights is being 
made, the work in tho Rovonuo Officers hands is 
so gigantic that wo are anxious to limit it to essen- 
tials. In a tract of a district containing half a million 
fields tho Revenue Officer may find that in 50,000 
fields thoro are disputes with regard to proprietary 
right or tenant right or some other question. We 
have hesitated to add to the record details with re- 
gard to rights in troes, details with regard to tanks, 
etc., and havo kept tho Revenue Officer to essentials 
concerning tho land. But I am certainly of opinion 
that a Revenue Officer is more competent to doeido 
tlie question of existing rights in water than a Civil 
Court. 


152. Q. Do you think that tho obstacles and expense ji/>. W . C. 
and difficulties in making a record-of-righta in water Macphersou. 
are so great as to mako it impracticable to carry it __ 
out? — No, I do not think they are too great. It is 

a matter of officers. 

153. Q. And time? — And time. 

154. Q. And if it was carried out. do you think that 
it would bo distinctly beneficial? — 1 think it would be 
distinctly beneficial. 

155. Q. There is one other point connected to a coi- 
tain extent with the same thing. Mr. Oldhum strong- 
ly recommends that the Collector should havo power 
to compol persons in most instances to keep pains 111 
repair, and even ahars . The machinery that he pro- 
posed was that tho Collector on receiving a complaint 
that they wero out of repairs should give notice to the 
zamindar, and if he did not repair within a reasonable 
time, tho Collector should ropair and ohargo tl\o cost 
to tho zamindar. Would you he procured to advocate 
anything of that kind? — Tho zamindars would bo 
allowed, 1 supposo, to show 7 cause why the ahars should 
not be maintained or why the pains should be allowed 
to go out of repair. 

15G. Q. Wo may tako it that tho ahar is iu such a 
state of disrepair as to make it necessary; and Mr. 

Oldham said in Gya that such neglect is common P — 

Mr. Oldham knows his district very well and ho has 
no doubt thought a great deal about this subject. 

I cannot speak from great personal knowledge of if. 

1 havo heard that in Palamau two ahars are in a 
stnto of disrepair. 

157. Q. Are there any grounds why such a power 
should not be given to tho Collector? — Tho question 
arises whether it is often necessary for tho Collector 
to interfere. If the zamindar does not lenuir his pains, 
there is no orop. He gotB his rent in kind, and the 
question is whether any penalty in addition to this 
loss of crop should be inflicted by the law. About 
75 per aunt, of the Gya di'orict is leused on hhaoli 
or produce rents. It is a now idea to me that a 
penalty should be inflicted 011 landlords who neglect 
their duties in this matter; but I do not say that it 
would be wrong to give District Officers power to do 
necessary works which the landlord neglects. I hesi- 
tate to give an opinion, but would say that the zamin- 
dars should always be allowed to show causo to tho 
Collector as to why I10 does not repair tho pain or 
ahar. 

158. Q. Mr. Oldham respresonts that thore are very 
serious disputes now going on with regard to tlio mak- 
ing of pains ; those disputes sometimes lead to riots 
and bloodshed, and the Collector has to mako an 
order if there is going to bo a breach of tho peace. 

He says — “I should bo allowed to interfere before and 
to givo an order as to how the stream is to bo regu- 
lated.” Would you bo prepared to support tlmtP I 
do not want to urge you to express an opinion P — Yes, 

I think it is hotter that tho Collector should settle 
that than tho Civil Courts. I should agree with the 
Collector. Ho would hear both sides and would Some- 
times want skilled avdico; I should prefer his decision 
to the Munsiff’s. It would savo a groat doal of liti- 
gation timd expense. 


Mr. M, Finucanb, Commissioner of the Presidency Division. 


( Calcutta , Sih 

1. Q. ( Mr . Muir •Mackenzie,)— You are now Commis- 
sioner of tho Presidency Division P— Yes. 

2. Q. You have been Director of Land Records and you 
havo also been Manager of the Darhhanga Estate P -I was 
Settlement Officer in the Darhhanga Raj and also acted as 
Manager of the Darhhanga Raj. 

4. Q. You have also been Rovenue Secrotary to the 
as Director of Land Records and Agriculture and In super- 
vising tho survey and record-of -rights in Bihar at the 
beginning of the operations there. I had experience of 
Bihar also as Manager of tho Darhhanga Raj, and during 
the famine operations of 1896-97 I went over North Bihar 
several times examining famine operations there. 

4. Q. You havo also been Revenue Secretory to the 
Government?— Yos, and Secretary to tho Board of Revenue. 

6. Q. I may add you have special knowledge of tenancy 
questions, having given great attention to it and written a 
hook on the subject P— I do not know that writing a book 
implies great knowledge. At any rate I hu’ r u given special 
attention to the subject. 

6. Q. 1 will, first of all, ask you if you have any opinion 
to give on any of the larger schemes of iirigation suggested 
to us P — I havo had no special experience of any of the larger 
schemes of irrigation. They neier came officially before 
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me for examination either us Revenue Secretary or in any 
other capacity. They are managed hero by tho Public 
Works Department. I may say that no large schomo 
of irrigation has ever been officially considered for the 
Presidency Division. In Nuddia and Murshidabad there 
arc about 1,400 square miles in which distress prevailed in 
1896-97. .The distress in Nuddia was not cpiite so bad 
as the northern parts of Bihar, but still it was very severe 
there. Dwarkanath Sircar, Rai Bahadur, who was for 
20 years or more District Engineer of Nuddia, and 
who supervised famino relief operations thore, tells mo 
ho has two schemes now to suggest. Ono is a canal from 
tho Ganges from Laltakuri vid Barlmmpur nnd Nuddia 
down to a place that is 6 miles north of Krishnagur (show- 
ing the map). The other scheme is the canalisation of the 
Bharub river. I need not go into details. Whether theso 
schemes are feasible or not, 1 cannot say. I can offer no 
opinion on that point, but the Rai Bahadur is here, and 
if the Commission wish to examine him ho will bo able 
to explain these schemes. 

7. Q. Do you consider Nuddia liable to severe famine? 
—Yes, part of it is. 

8. Q. I see that in 1896-97 the numbers employed 
on works was only 11,000 P— Nuddia Buffered in 1873-74; 
again in 1896*97. 


Mr. M. 
Finucane. 
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9. Q. Wlmt relief was given P— Relief works were started 
and gratuitous reliof was given. 

10. Q. To how many people P— The total number of per- 
sons who actually received relief on Nuddia reliof works 
in 18110-97 was 3,712,560 units .• 

11. Q. That is not at all large compared with some dis- 
tricts ? — It is as lavge os Saran for example, and i» 
lliii number fur part of the district; whereas th# 
S»»ran figuros are for the whole district. The percentage 
of tho numbers that received leliof in Nuddia on the entire 
population of the area affected was as large in Nuddia as 
in the worst parts of Bihar. I do not say theso districts 
are so liable to as severo famino as the worst parts of Bihar, 
hut they suffered from famine on every occasion that we 
have had famine. 

12. Q. Is that tho number of persons on works or 
tho number of persons receiving relief P — Tt is tho number 
of persons on relief works. The number of persons on 
gratuitous relief was very much higher. The highest number 
on relief works in Nuddia in 1896-97 at any one time was in 
rohnd numbeis 28,000 and on gratuitous relief 83,000. 

13. Q. Do you know why the number of persons on gra- 
tuitous relief was very much higher than those employed P— 

One verson is that it had never been the custom for 

Mahomcdan women in that part of the country to do 
outdoor work. We found that the women and children weie 
getting emaciated at the start and refused to come on to 
relief works, and therefore we had to distribute gratuitous 
relief to thorn more freoly, and with less severo tests than 
elsewhere ; and, secondly, the Collector did not, 1 think, Buffi- 
ciently insist upon people being driven to tho works instead 
of giving them gratuitous relief. The number of persons 
on relief works was less than it might have been expected to 
bo, and tho number on gratuitous roliof was much larger. 

H. Q. We vevo told that Nuddia is likely to be as 
severely affected as Saran P— Yes, a particular part of it. 
Saran was not very severely affected, and in fact the dis- 
tress in that part of Nuddia to which I tofer was far and 
away moro severo than it was in any part of Saran. I had 
been over the whole famino area in Bengal and Bihar several 
times during tho famino of 1896-97 except Ohota Nagpur and 
Phnbun where alone tho Famino Commission found fault with 
the insufficiency of the relief given in Bengal and can 
to-iifyof my own knowledge that tho distress in parts of 
Nuddia, and the failnro of tho crops there was far greator 
than in Saran, and that tho pcojde there were quite im- 
poverished. Tho soil is a light sandy soil, and a bad system 
of land tenure known as the utbandi system prevails there. 

16. Q- (The President.)— Is there any possibility of 
developing minor irrigation works in Nuddia P — It is not tho 
practice to irrigate from wells there, but it may be feasible to 
do something in that way. 

16. Q. Tho matter will require a great deal of inquiry P 
— Yes, and the people would have to bo trained to well irri- 
gation. They know nothing about it at present in that 
part of the country. 

17. Q. Can you tell us anything regarding minor ini- 
gut ion such as ahars 9 pains, canalisation of streams, otc. P 
When I was Settlement Officer in Darbhanga, I sur- 
veyed and settled tho rents of entire parganaH and was en- 
gaged in that portion of the country near tho Nepal frontier 
for* several years, I found the people themselves made bunds 
across the hill streams that came through from the Nepal, 
and they irrigated their lands from the water divertod from 
these rivers. They first made anicuts and took water by 
means of them from above theso bunds and drew it on by 
smaller drains to their fields. When the bund was made 
higher up the stream and shut off tho water lower down, the 
people from bolow came at night and sometimes by day, 
and cut tlio bunds (which were made of earth) with the 
result that rioting often ensued. It occurred to mo at the 
time that it might bo useful to make permanent woirs and 
sluice gates on theso rivers, and 1 had the country examined 
by an engineer with a view to ascertain whether that could 
ho done. Ho drew up plans and estimates, and tho scheme 
was considered by tho Court of Wards under which the 
Darbhanga Estate was at tho time. Tho Court of Wards said 
it was a most valuable scheme and ought to bo carried out ; 
but as the estate was soon to pass out of the hands of the 
Court of Wards, they preferred it to lot it lie over until tho 
Maharaja came of age. I left tho Darbhanga Ilaj before 
anything was done. I understand that nothing has since 
been (lone in tho matter. It is worthy of inquiry whothcr 
the water-supply from tho hill streams coming down from 
Nepal cannot be utilized more than it has hitherto . boen 
utilized in areas which are not commanded either by existing 
canals, or that may not be commanded by proposed canals. 


The estimated cost was only half a lakh or one lakh, and the 
Raj rayats were willing to assist with labour and the 
Maharaja would perhaps bo also glad to contribute. 

18. Q. Have you never been confronted with the objec- 
tion that tho river was bunded up in Nepal, and that you 
would not got water at times P— Yes. Tho rivers are some- 
times bunded up in Nepal, but if that were always the case, 
there would be no use in rayats making bunds lower down 
as they do ; the peoplo would not build these bunds if 
ordinarily the water is not allowed to . come down. In a 
season oi drought there might be that difficulty. 

19. Q. What would be the use of permanent bunds if tho 
water is shut off P— As a matter of fact, tho water is not shut 
off in ordinary years. In years of groat drought it is 
perhaps shut off, and in years of short rainfall in Nepal 
theso bunds might possibly be of little use. Our raysts very 
often went up and cut tho bunds in Nepal. 

20. Q. I suppose they (the Nepalese) have tho right to 
make the bunds P — Yes. 

21. Q. (Mr. Muir- Mackenzie .)— At any rate there is 
this imperfection in tho scheme that in a year of drought the 
water might bo cut off P — Yes. Tho scheme is not a guarantee 
against famine, but it would bo most useful at other times and 
it may be in famino times if the Nepal authorities can be 
persuaded to let surplus water como down. In 1897 com- 
plaints were mado that the Nepal authorities stopped the 
importation of grain. We addressed the Government of India 
and asked them to bring influence to hoar. I do not know 
what wus done. At any rate tho prohibition regarding 
importation of grain was withdrawn. The Government of 
India also addrossedtho Nepal Durbar about bunds and the 
Nopal authorities helped us.f It may bo possible to mak e 
arrangements with Nepal regarding bunds and to arrange 
that tho Nepal authorities should have sluices of their own. 

22. Q. You think that the Nopal Government is not 
likely to prove unreasonable in the matter P — 1 think it may 
be possible to make some arrangements with Nepal, but 
cannot say for certain. The Nopal Durbar helped us in 
1896-97. 

23. Q. It occurs to mo that in self-defence Nopal would 
take all tho water that it could P — Quito bo, but Nepal may 
arrange to lot water como down when not required for its 
own people. 

24. Q. If 3 ou had liad this scheme carried out, would they 
have taken the water every year? Wo have had some 
evidence of the fact that they would not want water in good 
years ; perhaps not more than once in four or five years P — In 
that part of the country to which 1 refer in the north-east 
of tho Darbhanga district, Alipur Pargana, which is a rice 
country, they want water every ) ear j they make bunds 
every year ; 1 cannot say this would apply to the 
whole of tho country. It is almost impossible to enunciate 
any proposition that would apply to tho whole of tho 
country. 

26. Q. You do not know anything about theso littlo 
canalisation schemes of Mr. King P— No, I have never seen 
them. 

26. Q. With regard to the canalisation of the Kamla, 
Mr. King said that though all tho other streams may be 
bunded up by Nepal, the Kamla would not be bunded up. 
I cannot say whether your schemes aro connected with the 
Kamla P— No ; an account of my schemes was in my settle- 
ment report of Pargana Alipur. (Report handed in.) 

27. Q. In this country you consider there is considerable 
room for extension of minor irrigation P— My opinion is 
that the matter ought to be carefully inquired into by pro- 
fessional officers of the Public Works Department. I should 
not liko to go so far as to say that there is a possibility of 
extending these bunds everywhere in North Bihar. 1 
should think it would bo best to have the country surveyed 
and the possibilities of extending bunds and other minor 
irrigation works inquired into by the Public Works Depart- 
ment. 

2-. Q. You would approve of an official being given to 
assist the District Board in carrying out works of this kind P— 
I think it would be better to give an officer to the Collector. 

29. Q. How would you propose that a work of this kind 
should be paid for P Would you be in favour of tho imposition 
of a cess as regards these minor works P— If the Govern- 
ment drew up a well-con siderod scheme and laid it before the 
landlords and tenants of the aroas affected, and the. people 
knew what the cost would be and tho benefits derived, 1 
should liko to lcavo it to tbemsolves to settle how the cost 
should be paid. In some cases tenants would be very 
glad to pay and in other cases landlords would bo benefited 
and would agree to pay, and in some cases the Government 
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could possibly bo benefited. Where land is brought 
under # cultivation by irrigation which would remain 
uncultivated but for irrigation, the landlords would get 
rent for newly cultivated land which they otherwise 
would not receive at all and should be called upon to pay 
a large proportion of it, when the outlay incurred for 
bringing the land under cultivation was not mado by 
themselves. As regards the land alreadv under cultivation, 
the rayat chiefly gets tlio benefit of irrigation because the 
landlord is not ontitled to enhance rent for works of im- 
provements which he has not himself paid for, but ho gets 
some benefit in the shape of security for the regular pay- 
ment of bis rent. Therefore it would be impossible to say 
generally whether a cess should be imposed on one or the 
other, or both. In each case it would bo very much a 
matter of arrangement. The general principle should bo 
that those who benefit by irrigation should pay for it. 

30. Q. You would toll them what the cost is, and if they 
accept it let them pay P— Yes, but. the imposition of a ccas on 
landlord and tenant generally would, I think, be objectionable 
and difficult to work equitably. 

81. Q. Is the machineiy that is employed in the Em- 
bankment Aot or the Drainage Act suitable for consulting 
people as to what they have to pay P— The District Boards 
have power under the Bengal Sanitary Drainage Act to 
undertake large or small schemes of drainage which are 
intended to improve the sanitation of the locality and a cess 
extending over 30 years is imposed, on the principle of 
the road cess, on landlords and tenants in order to pay the 
cost of such schemes. A largo drainage and embankment 
scheme has recently been proposed in the 24-Harganas under 
the Bengal Sanitary Drainage Act and the landlords and 
tenants have agreed to pay for it by a ccss extending over 
30 years. 

32. Q. And as regards irrigation works P - There is no 
objection in principle to District Boards carrying out a 
work of irrigation, but the difficulty is in devising a ccss 
which would bo just and fnir and which a District Hoard 
can be reasonably expected to realise. There may be no 
difficulty in handing over the carrying out of these works, but 
there is difficulty in the ccss itself. As regards money 
spent on sanitary drainage works, all the landlords, tenants 
and others of the area affected benefit by sanitary improve- 
ments brought about at their expense. They all benefit by 
the sanitation of a country. In the caso of irrigation works 
that cannot bo said. Some derive benefit ; others do not. 
Some holdings benefit and somo do not. Some fields in the 
samo holding benefit and others do not. The District 
Boards have not got the agency by which they could dis- 
tinguish in what portion of a given area a cess should bo 
imposed and in what it should not. There may be cases 
in which the District Board with the consent of the people 
concerned could start a scheme «nd realise a cess. I would 
simply empower them to undertake such works, but I would 
not give them power without a full reference to, and 
approval by, Government to impose a ccss for irrigation 
works. A cess must be apportioned fairly and equitably 
according to the benefits received for it, otherwise some 
individual interests may gain and otheis suffer. 

33. Q. The consent of the people has to be taken under 
the Embankment and Drainage Act ; how is it obtained P — 
Notices are issued and the majority of the landlords’ opinion 
is given effect to. 

34. Q. What notice P By beat of drumP— The consont 
of the people affected by an embankment or sluice has not 
to be obtained under the Embankment Act. II, B. C. of 1882. 
The Government is empowered to act without their consent 
after their objections have been heard. Objections sic invited 
by notices, proclamations and beat of drum. Under the 
Bongal Drainage Act the assent of the majority of the 
landholders iB required before a drainage schomo can be 
undertaken, and tneir assent has to be given in writing. 
Under the Bengal Sanitary Drainage Act the District Boards 
or Municipalities affected have to apply for any hanitary, 
drainage or other scheme they may wish to carry out. 

36. Q. The consent of the majority is sufficient P — Yes, 
where consent is required, under the Drainage Act and 
Sanitary Drainage Act. 

86. Q. No attention is paid to the views of the minority P 
— They have to pay their share of the costs, but objections 
of the minority arereceived in writing and considered by 
Government before a scheme is sanctioned. 

87. Q. In reference to the management of works bv 
District Boards, I distinguish between other District Boards 
and those that we call strong Boards as in Bihar where 
a lot of European planters and big mmindars are on the 
Board P — I am afraid that Bihar is just the very place 
where I would insist upon a full report to the Government 


as to the justification of the cess, and I would insist 
upon an approval of it by the Government before I allowod 
the District Boards to impose it. 

38. Q. That is not my point. As regards the management 
of works, thoro would Ikj a bettor chance of intelligent and 
careful management of such a Board as I referred to in 
Bihar than elsewhere P-- Yob, but I would not allow a cess in 
Bihar to bo imposod by the District Board for irrigation works 
without the knowledge and approval of Government. In 
the case of drainage, embankment, and sanitation works from 
which landlords and tenants alike benefit., I think a cess on 
the principle of tho road cess U justifiable, and that it. 
affords tho most convenient way of realising the costs of 
such works. Under tho Drainage Act VI of 1880 tho costs 
of drainage schemes arc realised from proprietors and 
tenure-holders holding at fixed rates and thoy are left to 
sue their tenants for enhancement of lent on the ground 
of tho improvement effected by the embankment or drainage 
work or to arrange for optional payment of the eo4s by the 
tenants (see sections 42 and 43 of the Act). I think this is 
not fair to the proprietors Tho cost of such schemes should 
be realised from landlords and tenants by a ccss on thh 
principle of the road cess, and this would popularise such 
works. If it could be shown that any particular irrigation 
work would benefit all tho landlords or tenants, or both, of 
a particular area, there would be no objection to tho imposi- 
tion of a cess on all the landlords or tonants, or both, over 
that area in proportion to the benefits received. 

39. Q. Is your knowledge of Saran sufficient to onablo 
you to give us nn opinion as to whether you would allow a 
cess there P — I have road papers on the subject which came 
before mo aR Revonuo Secretary. I should not like to oiler 
a positive opinion without knowing more of the local con- 
ditions, but it struck mo on going through tho papers that 
the cess would not bo justified. 

40. Q. Why not P— If you consider the subject from the 
owners’ point of view, thcr<* is the objection to it which I 
have already mentioned t. lint they cannot got enhancement 
of rent on the ground of irrigation works which have not 
heen constructed at thoir expense and therefore a cess can- 
not ho justly imposed on them. If the cess is meant for the 
tenants, they enn at present take water and pay for it if they 
wish, and if they do not wish to take it, it is difficult to 
justify forcing them to take it. T am not, however, prepared 
to say positively that tho local conditions may not be 
sucli as to justify a cess. 

41. Q. I would like to know whether von consider that 
any additional stimulus could ho offered with advantage to 
landlords or tenants to improve their means of irriga- 
tion by securing to them a return for their outlay P — 
Under the law, ns it stands in Bengal, every induce- 
ment which is possible by law to hold out for en- 
couragement of improvements by landlords and tenants 
is afforded by the Bengal Tenancy Act. A landlord can, 
under the existing law, if he proposes to carry out an im- 

J movement, take an agroemont from the tenants beforehand 
! or payment of enhanced rents. There is absolutely no 
restriction as to the amount of enhanced rent that a 
landlord can take by contract from his tenants on tho ground 
of improvements executed at his expense. If t.he tenants 
will not agree by contract to pay enhanced rent in con- 
sequence of a landlord’s contemplated improvement, he cau 
under the law still make it and sue for enhancement of rent 
and get his enhancement, so that as far as the landlord is 
concerned the law does all that it can do in the way of en- 
couraging him to mate iinpiovemonts. Now, as regards the 
tenants, the majority of them, both in Bihar and Bengal, some 
10 per cent., I think, are occupancy tenants. They have 
occupancy rights. If an occupancy rayat digs a well or 
makes a tank or carries out any othor improvement, at his 
own expense, ho is entitled under the law to havo tho benefit 
of that improvement to himself and to his successors forever. 
Tho landlord cannot enhance tho rent on account of an 
improvement executed at the expense of tho layat, and if by 
any moans the rayat should he ejected, he is entitled to com- 
pensation for the unexhausted value of improvements made 
by him. An occupancy rayat is also entitled to make 
improvements without tho consent of the landlord unloss 
tho landlord wishes to make it himself and vice versfi. I 
do not see that the law can do anything more in securing to 
landlords and tenants the benefit of improvements made by 
them. 

42. Q. Do landlords and tenants thoroughly understand 
their privileges under tho law? — I think not; it may well 
be asked why it is when the law is so much in favour of 
improvements being earned out that no great improvements 
have been carried out since tho Bengal Tenancy Act has been 
passed. The reasons are as regards the landlords in Bihar 
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Mr. M. G,r,t tlinv* are a great many co -sharers in the* same estate 
I* invert nr nt „l il.-y will not all agree and combine 1.o carry out 

improvements. The ravaN do not understand the law. 

Kv<n when they wish to make wells or tan U they some- 
fine * have not the necessary capital, and a gam l am afraid 
I difficulties are placed in the way of the ra>Hts sinking 
welK or making tanks, or carrying out other improvements 
l,y landlords exacting sahmns and pla< ing other difficulties 
m the way. 

AW Q. Can you suggest any steps whi(di could he taken 
to make ra\ atB hotter acquainted with their privileges under 
the law ? The record of -rights which is being made in Bihar 
will, to some extent , enable the mints to understand their 
rights, especialh with regard to the question of enhancement, 
of rent which is the most important thing, because any man 
who gets a document as tin* rayat? all do where a record - 
ol-rights is prepared, stating what his rent is, and what lie 
is liable to pay. will probably refuse to pay any higher rent 
illegally demanded than that entered in that document. I 
think R would bo possible to enable the people in the 
^ i Hugos where record-of lights are made to understand 
uhaf these rights au* in the mutt,* r of making and benefit- 
ing bv woiks of improvement. 1 also think that, with 
reference to sinking of wells and making of tanks, much 
may be done in the way of facilities by giving of loans 
under the Land Improvement Act. 

A). (1. You think that, with the object of enabling 
tenants to understand what their rights are, the preparation 

of 1 1 cord -of *1 ighfs will constitute a considerable step in 

advance, and that where it has been framed they undei stand 
better than they did before? I think that they cer- 
tainly understand what their position is better than before. 

I am* not aware of any special steps ha v ing been taken to 
make them better informed as to their lights regarding 
improvements, but that the\ understand their rights 
genet nlly better where a record -of-riglds is prepared 
admits of no doubt whatever. I proposed long ago that 
au abstract of t he rights and liabilities <»f tenants should 
he given on the hnek of the llahaas which they receive 
when* a recoid-of -rights is being prepared. This would 
bring lionie to them a knowledge of thcii rights to make 
imiuovements. hut, the proposal was not accepted, because 
I believe U was feared that, the abstract might mislaid 
or unsettle the tenants. I still think this ought to he 
done. 

45. Q. ( Ur. Ttrtfariitnrt ,1/WuftW.) — Mr. Milne and 
Ram Narain Singh both very strongly urged that tin* 
registration under section !l,l ot the Bengal I enaney ^ Act 
for improvement are verv stringent, and that, it is practically 
impossible for /nmindnrs to <*st :iL 1 isL a claim tor enhanced 
rent?— This registration presents no difficulty in their 
w a\ ; the only necessity which exists under this Act is of 
ha\ ing an improvement registered. 

dO Q. That is the difficulty which, we are fold, prevents 
tlu* enhancement, of rent ? — Ilero are the sections XI, NO and 
SI . (Roads.) There is nothing to prevent a landlord from 
having his improvement registered An application to 
register an improvement can he refused, after inquiry, only 
bv the District Collector himself under tho rules m Chapter 
11 1 „f the Tenancy Act Rules. Tho Collector is not likely 
to refuse legislation or to place clitlieultv in the wii) where 
tin* improvement is a veal one. 

4,7. Q (Mr. Muir-Muclvnzie.)- Do you think that there 
may he am objection on the ground that the disrepair, which 
the so-called improvement set right, was due to previous 
neglect <m the part of the landlord, and that the improvement 
was only a fulfilment of fl negleded duty ? - 1 hoi difficulty 
in iy an s»* perhaps in Gya, but it do.*s not ^ arise throughout 
the count iv generally. And in places like Ilya where a 
landlord is by < ustom bound to keep up these works, whether 
it would be an improvement to merely spend money on doing 
v 1 a* lie is bound to do and whether a rayat is bound 
to pa\ enhanced lent on that account, is a question of fact 
which might be tried in tho Civil Court. I should not like 
to say positively. The difficulty does not arise throughout 
the country generally. The case ot Uya is a special case. 
Moreover, even if a' Collector were to' refuse registration 
under so t ion Si of the Tenancy Act, landlords an t tenants 
can have evidence recorded of any improvement alleged to 
have been made. The evidence must be recorded in accord- 
anee with the provisions of sections 1S2 and ISf of the Civil 
lb oiedure Code , the mord is admissible in evidence in any 
Mii 4 or procedure between the landlord and tenant (section 
Si of the Act and rule 7 of Chapter 111 of the Tenancy Aot). 

48. Q. Are improvements registered hy landlords P — Not 
generally, because they do not very often make them. They 
are very often ignorant and go on according to the custom 
of the country. But mam improvements have been 
registered aud tho number of registration is increasing. 


49. Q. You would not like to n-e the Collector given the 
power of enhancing the rent instead of the Civil Court P 
— Not generally. Revenue Court formerly tried all rent 
suits and flu* system was deliberately abandoned. 

50. Q. The zamindar would prefer it?— The Collector 
might perhaps give » larger enhancement than the Civil 
Courts, and proprietors would naturally like facilities for 
enhancement ; but yet when the Bengal Tenancy Act wa, 
being amended in 18!>8, the British Indian Association 
representing the /amindars preferred that enhancements of 
rent in the permanently settled areas should he left to the 
Civil Courts and not transferred to the Revenue Authorities 

51. Q. Tn determining the nature of the improvement, 
do no! you think the Revenue Officer with all his experience 
j s likely to do it more satisfactorily ? -The Collector now 
determines tho nature of an improvement, i r. f whether any 
work is an improvement «>r not. I think there is a great 
deal to he said for tho view that, in tin* case of enhancement 
on the ground of improvements, the Collector and Revenue 
Authorities are bettor qualified to judjLje what is an impiove- 
ment and bow fai enhancement or rent is justifiable on 
that ground ; hut as to enhancement of rent generally on 
other grounds, I should preFor the Civil Court. It is to be 
observed that Collectors have, under the rules in Chapter III 
of the Tenancy Aet. Rules, to decide wluit is and what is not 
an improvement before they register it and to roeord 
evidence of improvements. 

52. Q. In Bombay landlords get larger enhancement* 
in Civil Court ?— Here on whichever side you put the 
burden of proof, that silo loses by going to the Civil Court. 
In the case of Revenue Authorises proof is not so difficult 
The Collector or Revenue Authority may go to the spot and 
ascertain the fact. I may mention uu instance of how 
improvements are impe led bv ignorance of nivat? and how 
sometimes diflieu It ics are placed in the way by landlords. In 
the D.irbhangn Raj when I was making the settlement there 
in 187b there was scarcity and relief works were started, 
and therayats of some villages came to me and said that 
they wanted permission to make tanks and 1 gladly gave 
f heni permission to make these tanks as relief works ; 
but I found that the custom had been before a rayat w T a? 
allowed to dig a tank that hi* should execute a writ! on 
agreement to pay Rs 250 salami, a: d continue to pay the 
rent of the land and to be in no way entitled to the fish or 
otlioi produce of t lie tank. I put a stop to this state of things 
and the result was that in one pargana in that year of 
distress, there wor< no less than 5 1- tanks, made by head 
rayats at their own expense, and the Dnrhhanga Raj 
had to pnv nothing for these tanks ’l hat illustrates to 
mv mind that much can he done by encouraging rayat? to 
make tanks and wells for the improvement of their holding- 
by informing them of what their rigid s are, and by seeing 
that illegal obstacles are not placed in their way. 

52. Q. You mention want of capital as one of the diffi- 
culties. Would not that be remedied by improving the 
system of taking advances? — Yes. 

54. Q. \t the present moment the amount of advances is 
veiv small? -Yes , 1 think that avoidable difficulties are 
placed in the way of people taking loans under the Land 
Improvement Act. In the matter of making budget pro- 
visions for loans the Collector has before August of the 
current year to make out an estimate of his require- 
ments of the following year. It is difficult for Collec- 
tors to foresee what their requirements will bo so far a 
head, and, as a rule, they estimate for very little. Then if 
during the following year a rayat or /..unindar comes to the 
Collet tor to take a loan, if he lus not made budget provision 
the lesult is that the landlord or ra\ at, does not get the 
loan aud goes off to the bania and gets it from him. But 
assuming that budget provision 1ms been made, the appli- 
cant has to come under tho existing rules three times to the 
Collector’s office before he gets the money An honest an 1 
industrious rai at hates going to the Collector's < fiice far 
away from his village. lie does not know tho wavs of tho 
place and he is plundered by the am/as and the people 
round the Court and he is kept hanging about the Court f( l 
several days. All that naturally interferes with his inclina- 
tion to take an advance. AU this may perhaps be remedied by 
authorising Collectors to spend every year a eortain sum of 
money which may be provided for in the budget of every 
district and by also authorising Collector and Suh-divish mil 
Officers and other Revenue Officers to make inquiries them 
selves, and whenever they sec that there is any work ot 
improvement, whether a well or a tank, that is likely to be 
profitable, to tell the people concerned that they have money 
and are willing to advance it there and then on adequate 
secuiitv. If some such scheme were adopted, 1 think it is 
likely that the rayat? of Bengal may in time execute im- 
provement on a very much greater scale than has ever 
been thought of. 
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55. Q. There is a precedent for this practico whioh is 
ndopted in tho Opium Department P— Yes, and the rosult 
is that the Opium Officers havo advanced large sums 
for wells on land suitable for opium. I think thetr ser- 
vices should be employed for making advances for all 
other lauds of improvements and not alone for irrigation of 
opium lands. I understand that Opium Officers havo very 
little to do for considerable periods of tho year, and I would 
suggest that their services should be utilised in working 
out schemes for wells and tanks, and in making these 
advances. 

50. Q. Could not the Subdivisional Offioers do this?— 
Yes, so far as other duties permit, but one difficulty Collec- 
tors and Subdivisional Officers have is this that, although 
they are all anxious to introduce improvements, they are 
hampered by want of establishments and by other works. 
I certainly think that it would be better to have spseial 
offioers in every district if possible to examine the distiict 
and sen wha£ could be done in the way of encouragement 
of irrigation and other improvements. 

57. Q. With regard to the budget provision, would 3011 
recommend that the Collector should have for so many 
years a certain fixed sum placed at his disposal from which 
he could make bans without any of the delays and tho 
trouble that at present arises and further that ho should 
report every year to tho Board of Revenue why it is that 
he has not been able to spend tho money, and that ho 
should bo encouraged to spend that money on useful 
schemes P — Yes, if possible. 

68. Q. You would have careful inquiries made as to the 
work on which he is going to spend money, and that he 
should, while on tour, make tlio necessary inquiries regard- 
ing security P — Yes, personally and by means of subordi- 
nates. 

69. Q. Would it not also be necessary to have some 
agoncy to inspect tho work to make sure that tho money 
Was properly appropriated P — Yes. 

fiO. Q. lie should give the money out by instalments 
and inspect tho work eaoh time, before he gave more P— 
Yes. 

61. Q. Doyouthmkitdesirablotohavearecord-of-rights 
in wa f erP — I think that in aroas like Oya and other parts 
wheie disputes ariso about water or tho custom regarding 
the distribution of water, it is voty desirable indeed that the 
existing custom should be ascertained and recorded, and 
where disputes arise that an agency should be provided tor 
Bottling those disputes. When I was Revenue Secretary 
orders wore, I think, given that, the rights of villagers in 
tho pains and in reservoirs of 03a with regard to tho 
distribution of water should bo recorded in the roeord-of- 
rights, and that where disputes arose they should be settled 
by the Revenue Officers whoso decisions of disputes have tho 
force and effect ot a Civil Court decree. When any dispute 
arises in making a survey and reeord-of- rights in per- 
manently settled areas, tho Revenue Offioer is bound to 
decide the dispute and his decision has t he force of a decree ; 
and that applies just as much to rights and customs regard- 
ing water as to any other conditions of the holding. Where 
there are no disputes or where a record* of-rights is not being 
prepared, I do not think it would ho woith while to take 
up the question and make a reoord-of-rights in water. 

62. Q- Whore lights are complicated and lead to disputes 
you think these rights should be framed P— Vos, wheie a 
reoord-ot-iighta is being made, Revenue Officers should 
record the customs and lights ot the people in water just, iu 
the same way as they record other rights and customs. 

03. Q. In tho Gy a district it was suggested that wo 
should give the Collector power to make landlords keep their 
pains, bunds and ahevrs , in a state of repair. It was 


proposed that ho should give notice to the landlords to mako 
repairs when the works were found in a bad stato, and that 
if the landlords failed to do so, tho Collectors should bavo 
the power to carry out tho work and charge it to tho land* 
lord. It seems a strong measure P — Asrogaids Bengal 
and Bihar generally, I do not consider that any such 
measure is required, but whether in places like Gya, where 
people have to combine to make and maintain irrigation 
works, it would bo desirable to give the Collector such powers 
is a question on whioh I should not liko to offer an opinion 
without local inqairy and more knowledge of tho facts 
than I possess. 

6 t. Q. With regard to wells, do you think that in certain 
parts of the provinces there is room for considerable exten- 
sion of woll-irrigation P — Yes. 

05. Q. In all the places where the soil is suitable and 
water within a reasonable distance P— I consider that there 
is very great room for extension of woll-irrigation, especially 
in Bihar. In tho Sitamarhi Subdivision of Muzaffiarpur, 
when tho scarcity of 1896-97 began, I found that the people' 
there wore digging karhrha wells, and that they bad water 
within 0 or 7 foot of the surface while the crops on tho 
surface wore dying of drought. The Bengal Government 
ollored certain inducements to the rayats to dig Jcachcha 
wells, and they were thou made on a large scale in that Sub- 
division only, but L consider that enough was not done 
in other parts of Bihar, and that this systom anight have 
been oxtended to other parts in that year as a mere tempo- 
rary moasuro. As I found in that yoir of groat drought and 
fammo in that large Subdivision, that there was water 
within 6 foot of surtaco, it seems to me that tlioro must bo 
room for tho extension of wells in that pa?t of tho oountrv. 
In Lowor Bengal, on tho other baud, I do not think much 
can be dono in the way of making wells for irrigating rice, , 
but in some parts of Nuddia tract, which I have mentioned 
as a famine tract, I should think from the nature of tho soil 
that widls might be introduced there. 

Q. You would not despair of training tho pooplo? — 

I would not despair of training the people to do anything 
that is to their own interests to do. If they wero trained to 
mako wells and haying made thorn they found that the result 
was beneficial, I think that they would adopt woll-irrigation. 

67. Q,. Have you over tried bringing cultivators from 
othor parts of the country whore woll-irrigation has been 
done P— I have not personally tried this, but. L think it has 
been tried by the Agricultural Department. 

68 . Q. With any effect P— I cannot say. Mr. Allen will 
be able to tell you. 

09. Q- (MV. Rajaralna lUTudalicir .) — VYould legisla- 
tion bo necessary to prepare record- of-rights m water?— No. 

70 . Q. You think sections 101 and 102 of tho Bengal 
Tenancy Act contemplate it P— Yes. 

71. Q, They only relate to the incidents connoctod with 
land. There is nothing about rights in water. I do not think 
this section applies P — Yes ; the section says tho Revenue 
Officer is to record tho incidents of every tenancy and any 
other particulars tho Local Government may direct ; l think 
the right to water for irrigation of a holding from wells, 
tanks or other sources, where it exists, is an important 
incident of tho tenancy. 

72. Q. Has that been accepted by the Legal Officers of Urn 
Government P— I do not think the difficulty has ever arisen. 

I have not hoard the question ever raised. I don't think 
that the question has ever been raisod in tho Civil Courts 
or beforo Revenue Officers. It seems to me manifest that 
the customs and rights of tenants to water for irrigation, or 
the non-existence of such rights, as too case may be, are 
important incidents and conditions of their tenancies. 


Mb. M. 
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Tho Honourable Mr. J. A. Bourdillon, C.S.I., Member, Board of Revenue. 
( Calcutta , 8th November 1902.) 


1. Q. (The President. d— ' With what part of the province 
are you best acquainted r— 'With the Patna Division and 
Bihar generally, 

2. Q . We should like to have your opinion about tho Saran 
Canals. Our inquiries show that the people there are very 
anxious to have irrigation P— The planters, the Collector, 
Mr. Hare, the Commissioner and others were all in favour 
of improving the canals, and I do not think that, from a 
technical point of view, there is any real obstacle. It is 
very much a matter of money. The canals are essentially 
faulty in system, and without considerable expenditure of 
money they could rot be put to much practioal use. The 
question is whether it is worth while spending the 
money* 


3. Q. Securing any return for the expenditure appears to 

be tho main difficulty ; all our witnesses in Bihar, from the 
Collector downwards, were of opinion that, if the canals were 
improved, the benolits would be so great that it would bo fair 
to impose a cess of i anna in the rupee of land revenue, 
in tlie same way as the embankment cess is levied in Saran. 
Mr. Macgregor said that the poople wfcre actually olamorous 
for irrigation. In Purulia wo examined Mr. 8lacke, formerly 
Collector of Saran, who was very emphatically opposed to the 
scheme. Yesterday we examined Mr. W. 0. Maopheraon, also 
a former Collector of Saran, and his opinion was very much 
the same as that of Mr. Slacke. There is thus this great 
diversity of opinion. We would liko to know your view on 
the subject P — I am inclined to support Mr. Macpherson 
and Mr. Slacke. I cannot admit the fairness of imposing 
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mi irrigation com upon tho whole district in order to benefit 
practically only a pari of it. It is perfectly truo that 
Saran would benefit in a general way by there being no 
famine, just as the whole province wonld benefit 5 bat 
bevond this genoral advantage I do not see why more than 
half this district, which would get nothing whatever from 
irrigation, should have to par for it. A* far as I can re- 
member, Saran contain** 1,712 square miles, or 1,095,680 
ncroft, and aoeoTding to Colonel Haig’s estimates, not more 
than 100,000 ancs would be commanded by the canals. 
Saran practically i squires iirigation less than any other 
district in North Bihar, because it is a three-crop district. 
"Whenever we have a famine in Bihar it. comes from failure 
of the winter rice crop. But rice is not by any means so 
important a crop as it is elsewhere, ftahi is the most 
important, representing doper cent., and then comes bhmlol 
with 112 per cent., and, lastly, the ttghani rice with 28 per 
cent. These aro the figures which were available at the 
time of the famine in 1896-97 ; they havo been altered 
somewhat sinee in the Settlement Report, hut the general 
proportion remains the same. Then, again, the cost of 
making these canals really effective would he very great. 
At present they aro only a combination of drainage chan- 
nels nnd low-level canals, and are consequently most diffi- 
cult to wo»k. They have, as far as 1 know, never been 
properly surveyed and levelled, and are essentially low-level 
canals. Resides this they suffer from tho serious disadvan- 
tage that t ho water-supply at t ho head js extremely pre- 
carious. The water is taken from the Kupanohap tola, 
which is liable to ho closed at anv time by tbe shifting 
of the river or the silting up of the mouth of the channel 
itself. In the face of such a danger no one wonld spend 
money on these canals without much hesitation and fuller 
proof that they are absolutely required. 

* 4. Q. It would bo too eostly to take the water from the 
Gandak itself P — Yes. 

6. Q. The ennals as they now aro have always been a 
failure P- -In iny judgment tho scheme was a crude and 
incomplete scheme when started, and it lias never boon well 
worked. It was essontiallv a scheme for providing water at 
ail times and in nil yoars for the manufacture and irriga- 
tion of indigo, and tho irrigation of food crops was a second- 
ary consideration. Now that indigo has failed so greatly, 
more water wonld probably be. available for the irrigation of 
other crops, but the interest of indigo plant era, who were 
the promoters of the scheme, would necessarily he smaller. 

6. Q. We heard the evidence of M». Ogilvy, Manager of 
Ilatwa Estate, who was anxious for two moie sluices 
further up. He said that they would bring in the whole of 
thiB estate within tho irrigable urea P — Yes. Ho must 
have been speaking of the Doha ; this is only one of the 
four rivers or canals. It takes off from the Rupanchap 
sota higher up than the others, and therefore it is the 
best in point of position. 

7. Q. lie also mentioned another stream which might 
bo used— the •Thurfti P —That comes from far away and has 
nothing to do with the Raran Canal system ; it rises, or 
takes off, from the Gandak in Gorakhpur and not in 
Saran. 

8. Q. To change the subject : we havo considered a 
number of canal schemes for the northern part of Cham- 
paran, nnd almost everywhere we have been brought 
face to face with tho difficulty Hint the Nepalese might 
cut oil the supply of Water. That difficulty seems 
insurmountable P — It is an immense and ever-present 
difficulty which has always been felt, and applies to 
practically all tho hill streams, except tho great rivers. 

1). Q. On that account we weie impressed with the im- 
portance of the Tribeni scheme, and we aro writing to the 
Government of Bengal, suggesting that the masonry 
works might be made on a larger scale so as to allow 
of the future extension of the schemes. There is one 
river, we are told, wo might roly upon, and tlmt is the 
ivanila, which, it was said, was so big that it could not 
be bunded upP — Yes. There is ulso the Bagmuti which 
is another largo river. 

10. Q. The Bagmati soheme hardly recommends itself to 
ns?— "Whon I was Commissioner I leported against it, 
because the soheme is not really required and would he very 
expensive. Next, there is the question of tho Eden Canal, 
I suppose it W&M not intended in tho Buidwan Division for 
famine protection, but that, in this part irrigation is highly 
prized P— \ r es. It took a long time for the canal to become 
popular, but the people have gradually come to realize 
its value. If I remember right, when I was Commissioner 
of Burdwan, wo had a system of Danes for 8 and 7 yoars* 
ajid sometimes it happened that, during the period of lease, 


irrigation would be required only onoe. It took a long 
time for the idea to soak into the popular mind, but at 
last they did realize that the lease was a useful insur.inoo # 
On the Son e Canals the rayat learnt the les»on fastor. 
The extension of the Eden Canal is out of t.he question. I 
believe, unless you havo a woir aoross theDamuda ; but this 
is outside of the area requiring protection against famine. 
That is so. 

11. Q. With regard to the Sone Canal, we had strong 
evidence of the necessity and demand for irrigation in the 
Bhabua Subdivision. There is a memorandum on record, 
prepared by Mr. FT. C. Levinge, formeily Superintending 
Engineer, showing that there aro great storage possibilities 
on tho Kairnur plateau P— I think it is very important, that 
irrigation should bo extended to Bhabua ; it is the only part 
of Shahabad which is not irrigated. Tho Commission are no 
doubt aware that it was intended to irrigate Bhabua from 
the Bono. The great western canal is down on the maps, 
but tho works have never been carried out, beeauso it was 
found t hat it would be impossible to fill them. The Engineers 
have been disappointed with tho amount of water which 
they can get from the Rone. It. is with the greatest 
difhoulbv that, in times of sennty rainfall, they can fill the 
exist ing canal with water. 

12. Q. Wo are anxious to know particulars with regard 
to tho revenue derived from tho Sone Canals; the interest 
paid on the capital ; how much of that capital is duo to 
navigation and how much to tho work of tho canals. Mr. 
Horn's idea is that the estimate might havo been cut down 
quite 20 per cent., because tho canals are absolutely valueless 
for navigation P —Certainly ; the navigation receipts are 
quite trifling. 

18. Q. It is hardly fair to debit tho irrigation scheme 
with that part of it ? — No. 

14. Q. Do you think highly of the Tribeni scheme P — I 
am a very strong supporter of it, and have been all along. 

15. Q. Wo find generally a great deal of indifference with 
regard to well -irrigation. In some districts wo are told 
that tho people will not take to well-irrigation, especially in 
Chota Nagpur P — Wells are pretty well known and used in 
Bihar, especially in Bnran, and in tho country all round 
Patna, where thore is a groat deal of garden produce. 
Where you havo good cultivators, they go in for wells and 
ask for small loans. They do not work small wells so much 
by bullocks oh bv levorH. In 1896*97 Mr. Finucane was 
Famine Secretary. H<* was very anxious that advances 
should he given for making htchcha wells all over the 
division ; hut no district took advantage of them to any 
extent except MuzafTarpur ; elsewhere they were entirely 
rejected. What the poople said in excuse was I hat they did 
not like well water for irrigation, because it was too cold, 
and that whon once you irrigate any land from wolls it 
must always bo irrigated from wells. 

16. Q. I wish to ask one or two questions about tho famine 
programmes. Would you tell me what kind of works wore 
principally executed during tho last famine?— Mostly roads 
and tanks. Tanka predominated in Champaran, and roads 
elsewhere. Out of 901 works undertaken during tho 
period of scarcity, 404 were tanks, 416 roads and 81 neither 
the one nor tho other, being mostly sections of railways or 
oauals. 

1 7. Q. What was your opinion with regard to their general 
utility P — I think that almost, without exception, they woic 
ext remedy useful. I boliave our works will bo always useful. 

18. Q . We had some evidenco from Bihar to the effect 
that roads were made in areas where they are not wanted P — 
Where there is such a dense population os in Bihar, a road 
is always an advantage, but there is sometimes the difficulty 
and expense of keeping them up and maintaining them, if 
they are made of a pretentious character. 

19. Q. We have boon told that the districts had quite 
sufficient roads P — I do not agree with that. I believe 
that every road that was made was an improvement, 

20. Q. With regard to tho tanks, were they «11 useful for 
irrigation P— Their main object was not always for irrigation, 
but mostly the supply of water for cattle and for goneral 
convenient, and, to * subsidiary extent, for irrigation. 

21. Q. You consider these tanks to have been works of 
great utility P— Not of the very first olass of utility, perhaps, 
but still they are very useful. 

22. Q. They have great advantages as works for supplying 
relief work?— Yes, a large number of workers can be con- 
centrated in one place, and you can easily control thorn. 

23. Q. Would you not rather see them replaced by works 
more naolul for irrigation iu the shape of oanals ?— Yes, if 
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it could be done, but comparatively few of these can be 
devised and carried out in Bihar. 

24. Q. Would you be in favour of making these pains for 
relief woiksP After having the conntiy very carefully sur- 
veyed and ascertaining the possibility of making cuts and 
paint, would you object to providing them as famine works 
and wells also ?— I have no objection to that. 

25. Q, You only go so far as to say 4 ‘ there is no objection.” 
You do not say that it is very desirable P— * It is desirable ; 
but there is alway s the difficulty of acquiring land and 
rights in watei. There is no difficulty as regards tanks. 
The zamindar gives the land, and ho makes arrangements 
with the tenants about the water and tho fishing. 

26. Q. Is there any chance of bis giving land for the pain ? 
— The pain would probably run through several villages, each 
of which would piobably bo the property of many land- 
owners, and it would be very difficult to get all tho proprie- 
tors to agree together to give the land j this combination 
would be absolutely necessary before you make it. As 
Distriot Officer, I have often tried to make cuts and chan- 
nels ; but 1 havo always failed by not being ablo to get all 
the parties to agree. Of course it may bo douo by Govern- 
ment acquiring the land, but as an individual officer I was 
foiled again and again. 

27. Q, I suppose Mr. King was confronted with this 
difficulty P — No, 1 think not, because all tho lands in 
which his cl annols were constructed were in Villages which 
belonged wholly, or in great part, to his employer, tho 
Maharaja of Darbhunga. 

28. Q, It is hardly nfcowiry fo ask lmw famine pio- 
grammes ore prepared. We got that from Mr. Maimhcrson P 
— I have not seen *>ne for four years, t.e., since 1 left tho 
Patna Division. The Boaid have had nothing to do with 
famine work since the Orissa famine of 1886, after which 
they were relieved of all famine duties. 

29. Q. As Commissioner you prepare all famine pro- 
grammes P— No. They are prepared by Distriot Officers, 
but the famine programmo comes to the Commissioner for 
ciitioism and examination, and is finally approved ly him 
beforo it goes on to Government. 

30. Q. You think there is sufficient time to prepare 
them? — My expedience is that they are never ready. AVo 
were taken unawares in 1MJ6-97, and so wo shall bo 
again, unless special efforts are made to prevent it. 
When 1 was Chief Secretary, l was constantly tuging the 
importance of famino prngi&inmes and of having them 
ready. District Officers and District Engineers do not 
sufficiently realize their importance. Alter seeing, while on 
Oil* Famine Commission, how other provinces were caught 
unawares in 1809-1900, I have tried to do all that was 
possible to guard against a similar failure in Bengal. It 
is impossible to pay too much attention to this subject. 

21. Q. You would have complete plans and estimates P— 
Not for the smallei works ; but I would for all the larger 
ones, and as to the smaller ones, I would specify that such 
and such a work should bo carried nut iu or near such and 
such a village. 

32. Q. Sometimes you find in particular villages very great 
difficulty in finding works of utility P— Tanks are useful 
almost everywhere where the population is very dense, and 
old tanks can be cleaned or deepened, or new tanks dug. If 
you do not get a suitable woik in one village, you get it in 
another. These tanks are useful not so much for irriga- 
tion, but for cattle; ex hi/pvthesi, when there is a failure 
of the rains, the tanks are generally dry, and little mi- 
gafcion is possible. Few of them contain springs. 

33. Q. (Mr. Afuir- Mackenzie.)— I would like to ask you 
one or two questions about takavi advances. Hitherto the 
barn advanced in years of famino have been of very small 
amount ; w hat it* tho lcasou P—l think the explanation is the 
same m most provinces. The people do not, like to become 
the creditors of the Government for two reasons. First 
of all, the Government is veiy punctual in exacting payment. 
Secondly, ] do not think to many advantages are given as 
might be done in the way of distributing the advances. 
Applicants have to come several times to bead -quarters to 
tattle matters, and they have to run the gauntlet of a whole 
series of undei lings. It is more their custom, If they want 
money for any pmpose, to get it from their own local 
mahajan. They pay more inteiest, but they got it more 
easily ; pa) meats are more elastio and renewals are possible. 

24. Q. Do they borrow for agricultural improvements P — 
No, not much for pm poses of largo impiovementa, but 
when they do they go to him. 

85. Q. For wells f— For wells also. 
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36. Q. Do you think that takavi advanoes should be Mr, J . 'A. 
given on a much larger scale iu the provinces P- 1 think Bourdillon, 
they should. The expansion would tako time. It would — 
requiro to be pushed by particular men. Tho personal 

equation is veiy important in this matter. 

37. Q, Would you be glad to see it pushed? — I would 
for wells especially. 

38. Q. Do you think there would be any difficulty on 
account of security in giving advances to the tenant class ? 

—I don’t see why thcie should be any. In the part of tho 
country that I know host a large proportion of tho tenants 
have occupancy rights, and I do not sec why there should 
be much difficulty. 

39. O. Do they mortgage their holdings ; do they give 
salami r — The answer is “yes" to both these questions. 

'10. Q. Do you think that, as a matter of fact, the land- 
owners would be willing to give up salami P— Not willingly ; 
the Maharaja of Hatwa always took salami. He 
would not give wood for the well-kerb, nor would he allow 
a tree to he cut down for burning bricks, till he had received 
his salami . * 

41. Q. Do you think that could be overcome P — It was 
overcome in tho Hatwa ltaj. Mr. Tytler of the Opium 
Department had great influence with both tenants ami land- 
lords, and he used his influence to such good effect that ho 
managed to persuade tho Maharaja and others to waive part 
of their claims. By means of personal influence some of 
these difficulties can bo got ovor. 

-12. Q. Even where the mord-of-iights has not been pre- 
pared, the ray at understands his portion sufficiently well P 

Thru* would always bo much ignorance; but I believe that 
everywhere the tenant is learning to know how far ho 
can go and how far the landlord can raise his rent. 

43. Q. Do )ou think that it is not possible to make thorn 
better informed? — Yes, by tho eflluxof time they wil? 
learn their rights. 

44. Q, l)u Ke venue Oiliceisgo about and tell thorn what 
their rights are? — When they do, the result is not always 
what, they exported. I would not udvocatu it man going 
about pleaching piopagandu of this kind. The lecord-of- 
rights informs them all of what their rights arc. As it is 
piepared, it teaches them their lights, but in a bIow, dignified 
fashion. 

15. Q. Dooh the record -of -rights, ns at present framed, 
embrace any rights in watei?— 1 don’t think so. 

46. Q, l understood from Mr. Finucune that orders welo 
given that a iecord-of-iight8 in water should be embodied 
in tiie Tikan Kaj survey P- It may bo so, but the matter 
never came to my notice. 

47. Q. Would you advocate the preparation of a record- 
of-nghts in water P — If they could be reasonably ascertained, 

I would. 

48. Q. Do you think they would bo difficult to as* 
cortain ? — The) could be ascertained, no doubt, by inquiry. 

49. Q. If they were ascertained and a record mad© by the 
Collector, do yuu think he should huve power to enfoico 
the obsei vance of these rights? Do you thiuk that the 
Collector should he given this power P—I think so. I 
would rather that the Collector had it than tho Civil Court. 

50. Q. We have had a representation on the part of some 
zamindars in Bihar that landlords had some difficulty in 
obtaining enhancement of rent for improvements made by 
them in spite of the piovisions of the law. Do you k‘li©\© 
that to he the cast* ? — I cannot remember having heard of 
a case of the kind. 1 do not think one has come to my 
notice hitherto. 

61. Q. Do many landlords apply to havo improvements 
registered ? — In the Patna Division one landlord, the Maha- 
raja of Hatwa, made a great many applications, but for 
the most part few improvements are registered. 

S2. Q. Did these applications involve ciiticisms as to 
whether they were improvements or not P—Ev 91 youc of 
them wag in quit ed into. 

63. Q. "Were applications ever lejerled on the ground that 
it was the business of the zamindur to keep the works iu 
repair, and that he was only performing a duty and that 
it could not theiofore be called an improvement P — Yes, I 
think 10 per cont. of the applications were rejected 011 that 
soft of giound. In other cases ot unsuccessful applications 
the grouud ol rejection was that tho improvement was a 
smull mutter and not worth registering. 

64. Q. When an improvement has been registered and 
the landlord fiuds that the tenant objects to pay udiauced 
rent, he has to goto the Civil Court. Would he prefer 
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that he should get his enhanced rent from the Collector P 
The Collector has rogisteied the improvements j he knows 
all about the facts, ana it seems a certain waste of time 
to go to the Civil Court P— This would be a fresh departure 
from the established custom, because all those enhancement 
rases havo to be brought not into the Revenue but into the 
Civil Court. It would be a departure, but I daresay that 
the Revenue Courts would do it much more quickly. 

66. Q. You don’t think that this would greatly encourage 
tatnindars to get enhancement of rent P — I don't know 
that they take that possibility much into their consideration, 
nor do i think that it would affect their action. 

66. Q . When they make an improvement, do they get 
tenants to make contracts for higher rent P — Yes, this is 
done. It was done a great deal in the particular case which 
1 have mentioned. 

67. Q. A landlord really desirons to make improvements, 
like the Maharaja of Hatwa, would make contracts with all 
his tenants P — I believe not formal contracts with all. It 
would often bo a matter of vested arrangement. 

' 68. Q. With regard to the tenant, who by law is protected 
from enhancement, on account of improvements made by 
himself, do you think that, as a matter of fact, that law is 
got round P — Very possibly it is. I cannot speak from 
experience. 

60. Q. Can you give us any idea as to how much money 
was spont in the famine of 1806-07 on works that are useful 
for irrigation P — I cannot say this off-hand, but I can look 
into tho district reports and lot you know, if required. 

tit). Q. But moie is spent on other relief works P — W° 
again come back to what I said about, the density of popnla* 
tion in Bihar ; that dense population makes it reasonable 
to carry out works which do not lead up to irrigation* 
such as roads and non -irrigation! tanks. It might not be 
reasonable in a more thinly populated province. 

61. Q. {Mr. Baja rat n a Mudaliar.) — With regard to 
the granting of loans, is there any dilliculty in the matter 
of security P — There certainly is very often. Where there 
has been a survey and record-of -rights, thero would not 


be very much. Before the survey came up to Bihar we 
had great difficulty in finding out about security. The 
Collector had to be very careful. Inquiries were made 
locally in all cases, but even so he was sometimes deceived. 

62. Q. As regardspreviousmortgages.couldyou not find 
it out from the registration records P — We did so, but wo 
were sometimes deceived. 

63. Q. In tho Madras Presidency, iu every case before a 
loan is granted, the Collector takes an encumbrance cer- 
tificate from tho Registration Office. If that were to b> 
done, there would be no difficulty P — That was dono as far 
as possible, but still there was difficulty. In Saran and 
other districts, where thorc are non-offioial Europeans, we 
generally get help from tho planters. Of course their 
knowledge is not very extensive, but they would bo ablo to 
give information regarding the financial condition of men 
in their own villages. 

64. Q. (Mr. Allen.) — I would like to ask you one or two 
questions about the Land Improvements Act. The rules 
under this Act do not provide that applications to tho 
Collector may be made over to tho Suhdivisional Officer to 
grant advances. l)o you think that the rules should bo 
amended to provide powers of this kind P-— I have no 
objection at all. 

65. Q. And should tlieso loans bo vigorously pushed P — 
Yes ; I should like thorn pushed. More can be done than is 
done at present. 

66. Q. Tho preparation of estimates of expenditure under 
the Land Improvements Aot is apparently conducted 
in a very formal way, and the result is not satisfactory P— 
One reason is that in most districts there are very few appli- 
cations. Tho figures for one year will sorve for any future 
years. 

67. Q. If these loans were vigorously pushed, the total 

expenditure of the province would very much exceed the 
present expenditure P — No doubt it would. • 

68. Q. You aro of opinion that tho Collectors ought to be 
urged to push the grant of these loans in a more vigorous 
manner P— I certainly think so. 


Balm Jamini Mohun Das, Deputy Collector, Cuttack. 
( Cuttack , lltli November 1902.) 


1. Q. (The Trcsidcnt.)— You ure Settlement Officer 
heie P — I was Assistant Settlement Officer, but now I ain 
employed on general duty in Cuttack. 

2. Q. Were you here all the time tho settlement was 
making P—1 joined the settlement in October 1892 and I 
remained on till the end of the operation. 

3. Q About eight 3 ears P — Nearly eight years. 

4. Q. You wero with Mr. Maddox P— Yes, ho wa9 
Settlement Officer. 

6. Q. You were bore during 1896-97 P— Yes. 

6. Q. Was the scarcity much felt at that timeP — There 
was a little distress ; it was not much felt in Cuttack. 

7. Q. Were there any relief works started P — There 
wero no relief works in the part whore 1 was on settlement 
duty* 

8. Q. Did the prices not got very high P— Tho pi ices 
did get fairly high, but that did not causo much distress. 

9. Q. There was a complete failuro of the rain in 
August ; was there notP — The rain ceased abruptly in Sep- 
tember in the early part, and there was no rain from tho 
date when it ceased in September to the end of Octobor and 
also to the beginning of November. 

10. Q. About what timo in September did it fail P — 
During the first half of the month. 

11. Q. What districts wero you in P — In the Cuttack 
district. 

12. Q. Have you had anything to do with Puri or 
lhilasoreP — No, I havo scon a portion of Balasore and 
also a poitiou of Puri. 

13. Q. Cuttack is well protected by irrigation P — It is 
very well pi 0 tec led. 1 don’t think there will bo any famine 
or any severe scarcity in Cuttack. 

II. Q. Puii and Bhadiak have no irrigation P — In 
lihadrak there iB a little irrigation ; Puri has none. 

16. Q. Do you think iu the 3 ear 1*490-97 that the 
people were much hotter off in Cuttack than in Puri and 
Balasore P— I think they were very much better off in 
Cuttack than in Puri. There uaB some relief in Pari, but 
none in Cuttack or Balasore. 


16. Q. Do you think there is any likolihood of thoro 
being a faiuino here again in tho way there was in 1865- 
66? — I don’t think thoro will be any famine here and 
that is due entlroly to the irrigation works. 

17. Q. I supposo you consider that the railway would 
have something to do with it in future P— Certainly. Rail- 
ways are taking more labouring peoplo tu Calcutta, and too 
opening of the steamers has played an important part in 
respect of the condition of the people. 

18. Q.When did tho steamers begin about hcreP — It 
was about the time when the irrigation works were also 
opened. 

19. Q. I remember the steamers running from Chand- 
bally, 24 years ago, in 1878 P— I think it was opened much 
before that. 

20. Q. Don’t you think that tho railway coming in hero 
helps to bring produce into the oountry and keeps the prices 
down P— Yes. 

21. Q . Supposing thoro were no canals in Orissa and that 
there was merely a railway and these steameis, do you think 
you could have a farnino there then ?*— I think bo. About 
200,000 acres of crops aro protected by irrigation ; the loss of 
crops in these 200,000 acres would be very large. 

22. Q. Do you think here that the people are ready to 
take leases P — They are not always very ready to take leases ; 
they are very ready in yoars of drought. 

23. Q. Are they allowed to irrigate without leases, or aro 
they obliged to have leases P— They are not allowed to irri- 
gate without leases. 

24. Q. They cannot pay for just one season P— -They aro 
not allowed now at the usual rates. That is my impression. 

26. Q. And do you think if thoro was much more water 
that thero would ho a greater extension of irrigation P— 
That depends on tho level of the water. Of course high 
lauds cannot be irrigated. 

26. Q. Supposing there were more canals, would they 
use all tho water you could give them P— I think that would 
be the case. 

27. Q. There is no well-irrigation, I understand P — No. 
1 he people aro very much prejudiced against well-irrigation. 
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they sftv well water injures the paddy crop. Rico is 
practically the only crop irrigated boro. 

28. Q. I saw cornin'? along the railway pa toll on of sugar* 
cane cultivation. Is that not irrigated at all P — Sugar- 
on ne depends entirely on ir ligation, but the area under 
sugarcane irrigated from Government canals is very small. 
It is ohieily irrigated from private sources. 

29. Q. And what are these private sources? — The 
bunding up of small watercourses, the raising of water 
from river-beds, and so on. 

SO. Q. Tanks P — Somotimcs also from tanks. Tanks are 
very much used for irrigating rico when the r&in fails in 
September or October. 

31. Q. But they must be verv soon exhausted P — They 
are very soon exhausted, so the area they can protect in 
that, way iH very small. I don't think they oan protect in 
that way more than two annas of the crop. 

32. Q. Is there much use made of the boats, or of 
navigation oil the canals P— Not much. The chief means of 
transport in Orissa are pack bullocks. 

33. Q. Then there are roads always P — Yes. 

34. Q. Is that throughout the whole of Oris .a P — In 
Cuttack and Balaeoio i find that is the case, and even when 
they can get canal water to put boats on, they very seldom 
use the boats. 

36. Q. What is the reason for that P — This is a province 
in which boats are very little used. 

36. Q. These largo rivers got boats on them ; don’t 
they P — Not many. 

37. Q. It must bo cheaper to use boats? — On the whole 
it is cheaper, but in the rivers they cannot use the boats 
throughout the year. The currents become too strong 
dining the floods, while in dry weather the rivers dry up. 

38. Q. Then you don’t think the canals are very much 
good for navigation ?— Not much good at present. I don't 
think the people will take very much to navigation. 

39. Q. Do the agriculturists take takavi advances for 
any purposes in this province P— They generally take loans 
for paying the revenue, especially at this kist in November. 

40. Q. That is not from Government? — No. 

41. Q. Bo they get takavi advances from the Collectors? 
— Very Boldorn, 

42. Q. It would be cheaper to get it from tho Collectors 
than from the bania\ would it not? — They don’t like 
taking loans from Government, becauso the dates of pay- 
ment are very exact. 

43. Q. And they have got to pay thorn P— Yes. 

44. Q. (Sir Thomas Higham.) — You woro ou the settle- 
ment of which districts P—Cuttaok District. 

45. Q. OnlyP — Yes. 

46. Q. That included the canal area and the rice 
district P~-Yes. 

47. Q. How much of the land here is under permanent 
Battlement and how much under tompoiary settlement P 
What is the proportion P— I can give it from tho Settlement 
Report. The total area of the district is 3,663 square miles, 
of which 1,484 square miles are permanently settled. 

48. Q. That is one-third P— A littlo over one-third. 

49. Q. The rest is all temporarily settled. Is this per- 
manent area in the canal areaP — There is a very small 
canal area. 1 don’t think the area irrigated from the 
canals exceeds 20,000 aores in the permanent settled 
estates. 

60. Q. On the temporarily settled areas will tho assess- 
ment he enhanced now P Has any enhancement been pro- 
posed in oonsequence of the canals P — There are some rents 
which are not onbanoeablo during the currency of tho 
settlement. The rents of occupancy rayats cannot be en- 
hanced until 15 years after the date of the settlement, but 
there are some rents which canuot bo euhanced at all during 
the currency of tho settlement ; they have been fixed for 
the settlement. 

61. Q. In the temporarily settled lands is there any on- 
hanoement of assessment proposed in consequence of canal 
advantages?— We did not take irrigation as a basis for en- 
hancement. 

52. Q. Has not the irrigation improved tho value of the 
land at all P — Yos, it has certainly. 

63. Q. The irrigated lauds are sure of water during 
drought P — Yes. 


51. Q, They are protected to a certain extent from Jiahu 
floods F— Yes. j amini 

55. Q. And they cun cairy away thoir produce by Mohun Dai . 

boats P— The distributaries are not navigable. 

56. Q. But they can carry thoir grain down to the main 
channels and send it away ; cannot they P — But they don't 
use boats for carrying produco. 

67. Q. How do they carry tho grain, then ? -Either by 
carts or by bullocks. 

58. Q. Thou tho canal has been very littlo used for 
that P — Very little used. It is scarcely ever used for carry- 
ing gtain. 

59. Q. (Mr. Muir* Mackenzie.) — I gather that the 
area that can be benefited by the canal does not exceed 
300,000 acres P —Yos, and that is only about one-lourth 
of the cropped area of tho district. The cropped area of 
the district is about 1,300,000 aores. 

60. Q. What do you think ought to be done for tho re- 
maining I of tho district P— Of the remaining i there are 
certain tracts which are now exposed to very severe floods. 

I think there should he a complete examination of these 
tracts, .tnd there should bo a report by the experts as to 
what should be done for protecting these areas ftom floods. 

There may be irrigation if there he sufficient sluices m the 
embankments, but the most important thing is protection 
from floods. Of course after tho construction of these 
flood embankments the irrigation woiks should also bo ex- 
tended as much as possible. 

61. Q. But tho first thing they seem to want moio 
urgently than oven irrigation is protection from floods P — 

Yon. 

62. Q. In the meantime is there anything less ambi- 
tious that cim be done ; do you think?— I think there may 
bo extension of private works - tanks. 

63. Q. Aro there many tanks in any part of the 
district P — Not many, but even those which do exist aie 
getting silted up. 

64. Q. Do you think people nould be induced to repair 
or improve tlicii tanks if thoy woro given advances from 
Government P — They aio very apathetic. I don’t think they 
will do anything themselves. 

65. Q. You don’t think they can be stimulated to do 
anything P— That ifiay bo tried. 

66. Q. {Mr. JRajaratna Mudaliar.) — You said that the 
irrigational advantages were not taken into consideration 
in fixing your routs r— Yes. 

67. Q. Why P— Wo generally left tho oxisting rents of 
ordinary occupanoy rayats as they wore, because we consi- 
dered the existing rents to be fairly high. In the case of 
certain tenants, however, w r ho paid very low rents, we 
enhanced on other grounds. Our object m the case of low 
rents for ordinary occupancy holdings was to bring them up 
to the level of the existing “ competition "ijrents. 

68. Q. And what do you moan by “ competition " rents? — 

That is, tho rents paid by ordinary occupancy rayats, not 
tho privileged rayats. 

69. Q. Is the proportion of privileged rayats very 
high?— Not very high ; it is rather low. Here there aie 
some resumed lakarajdars (levenuo-free-holders) and some 
koridajamabundidars (privileged tenure-holders paying low 
rents) whoso rents are not liable to any enhancement during 
tho term of settlement — 30 years. 

70. Q. In the ease of occupanoy tenants you can raise the 
rents at the end of 15 years P — Yes. 

71. Q. Before tho expiration of 15 years, supposing Gov- 
ernment constructs a new canal, you cannot raise tho ront ? 

— 1 don’t think there can bo any enhancement within 15 
years. 

72. Q. I suppose you impose a water-rate P *On what? 

73. Q. On these lands for irrigation supplied. Don’t you 
do thatP — Water-rates arc levied by the Public Works 
Department for water supplied by that department. 

74. Q. And your rents are it respective of the water-rate P 
— Quite independent of the water-rate. 

75. Q. In )our settlements do you rccoul any conditions 
as to tho duty of the zaiuiuiLirs to keep their private tank* 
in repair?— There is nothing about tho preservation of 
tanks for irrigation in the kabulyats taken from the 
zamindars. 

76. Q' If they neglect tho works of irrigation, tie 
tenants have no remedy agaiust them, I suppose t — 

Nothing by oontraot. 
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Bahu 77. Q- When was the settlement last revised in Cuttack P 
Jamini —The Inst settlement expired in 1304 Amli, The present 
Mohan Das . settlement commenced from 1306 Amli. 

78. Q. What was the inciease as compaied with former 
hottlementaP— A little over 60 per cent, for the uliole 
] lovince. 

79. Q. For Cuttack P — It was a little more than that ; 
about 64 per cent. The exact figures are contained in tho 
Settlement Benoit. In Cuttack it was a little higher and 
in Puri a little lower. 

80. Q. Is there much scope for constructing tanks P— By 
(ho tenants themselves P 

81. Q. Either by the tenants or bj the zamindarsP — I 
don't think either the tenants or the zemindars will con* 
sti not many tanks of their own motion. 

82. Q. Is there scope for any Government action being 
taken P— Tho District Board might construct tanks ; u few 
< very year. 

88. Q. Fut, the District Boards have no funds P— The 
quest ; on of funds is the difficulty. 

84. Q Would it not be worth the while of Government to 
take up the construction of these tanks? — B> levying a cess P 

85. Q. Yen P— But a cess will be very unpopular. 

80. Q. But if the cess he veiy small P — I don’t think the 
1 rople will object if they see a few tankB constructed every 
y<ar. 

87. Q. (Air. Allen.)— Did you make any inquiry about 
(1 e diffidence in Ihe rates of icnts in irrigated and unirri- 
i ated areas P — We did make inquiries, but we could not find 


out exactly, because in almost every holding there, are both 
irrigated and unirrigated areas, and the rents are often 
fixed in a lump for the entiro holding. 

88. Q. You were not able to trace any difference in tho 
rates of rents P- We could not get papers from which we 
could trace this. I was sent to Dera Pisa to inquire about 
the effect of irrigation on rent rates, and I oould not get any 
reliable papers from the landlords from which I could prove 
that the rates on lands irrigated from canal water are higher 
than the tales on lands not it ligated. 

89. Q. But the canals were not made at tho previous 
settlement j were they P— No. 

90. Q. Then you compared the rates with the previous 
rates on both irrigated and unirrigated lands P— On tempo- 
rarily settled ostateB. 

91. Q. Temporal fly settled estates are what I am speaking 

about. What was the result of your comparison P -*-Thoro 
lias been an increase everywhere. N 

92. Q. I don't think you quite understand me. Ope was 
irrigated and the other was uninigated land, and )ou com- 
pared the lates on both. What was the result P -Did you 
find a larger rise in the irrigated tract P — No appreciable 
difference was found. 

93. Q. Then, as regards the work of collection, did you 
find any diffeienceP — That is the ease everywhere. 

94. Q. What did yon findP— Collections are much bette r * 
in irrigated areas than in unirrigated areas, 1 think. '1 d«r 
estimate of the Settlement Officer was 6 to 10 per cenlpd 
better. That is the benefit derived by the zamindars. 

95. Q. l)o you know the Bundi estate?— No, I don’t 
know anything about the Bundi estate. 
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UNITED PROVINCES. 


Mb. J. Hoopbb, Com missionor, Allahabad Division. 
(Replies to questions for Revenue officers*) 


Mr. J . 
Hooper* 


A— Grnbbal. 

Q. 1. — 1 The answers refer to the Provinoo of Ondh. 
The earlier part of my service was passod in the dis! riels 
of Sitapur, Unao, Gonda, and Rara Binki. Latterlv I hold 
the appointment of Settlement Commissioner for Oudli for 


two and-a-half years. I was afterwards Commusio'ier of 
the Pyzabad Division, and for a short timo of Lucknow. 

Q. 2. -The figuros are given below for the ditTer - 
enf, districts : — 



District. 


fc* 

3 

a 

OS 

February. 

March. 

April. 

May. 

Kheri 



0*99 

0*76 

o-4s 

1 

0*21 

1*20 

Bahruioh 



0 88 

0*70 

*« 

0 3. 

1 Hi 

Gonda 



0*71 

0 61 

0 32 

0*85 

1*00 

Sitapur 



O'bi 

0*52 

1 

0 47 , 

0 19 

O’* 8 

Hnrdoi 



0-7o 

0*38 

n r,7 ^ 

017 

o r>3 

Unfto 



0 81 

1 

031 

0*26 

010 

0*00 

Lucknow 


• 

O' 93 | 

0 47 

0 32 

0*11 

092 

Bara Jiauki 



I 0 82 | 

0 35 

i 

0*30 

0 15 

0*92 

line Bareli 


1 

• • 

0 60 

0 11 j 

0*23 

0 (19 

0 37 

Fyzahud , 



0 73 , 

0 43 | 

0 18 

0 17 

; 1 04 

Sultanpur 



072 | 

0 14 

0 22 

0 17 

0 Cl 

ParUbgarh 



0 78 

0 40 

0*10 , 

0 01 

0 43 

__ 1 


Q. 3. — In some districts conditions of soil and 
climate, combined with sparsity of population and, in 
consequence, a backward Btate of agriculture, are unfavour- 
able to tb« extension of irrigation. Hut in the greater 
part of Ondh it cannot bo said the obstacles specified in 
the question exist. On the contrary, in the more populous 
and fully settled districts there has been remarkable pro- 
gress in well construction during the currency of tho settle- 
ments that have expired. This will be tdtown by the 
following figures taken from Lhe reports in the lecent revision 
of settlement : — 

(1) Rae Bareli . — There are now 20,054 masonry wells 
for irrigation, of which 11,359 were constructed during t lie 
currency of the last settlement. There is now owe urll on 
an average to every 29 acres of cultivation. 

(2) Partahqarh . — Tho number of masonry wells is now 
15,522, which gives an average of one well to every 32 
acres of cultivation. Considerably more than half of those 
are loported to havo been made since the former settle- 
ment. 

(8) Sultan pur.— -There are now 10,453 masonry irriga- 
tion wells, an average of one to every 37 am*s of cultivated 
land. Seven thousand six hundred and forty -one of these 
have been constructed daring the currency of the expired 
settlement. 

(4) Bara BankL— There are 7,664 masonry wells (one 
to 89 acres of cultivation), of which 6,115 have been made 
sinco the former settlement. This district includes a con- 
siderable alluvial tract* and there are great facilities for 
making earthen wells. 

(o) Unao —The number of masonry Irrigation wells 
has risen from 8,992 at the former settlement to 12,000 at. 
the recent revision. 

(6) Fyzabad . — In this district also there has been great 
progress in well construction, but the accuracy of the 
former returns is open to doubt, so that an exact compari- 
son canuot be made. 

Of the districts in which less progress has been made 
the first to be noted is Lucknow. Thirty three, per cent, of 
the cultivated area was returned as irrigated in the settle- 
ment year, but the supply of water largely depends on tanks 
and other natural sources. There are only 4,952 masonry 
irrigation wells, or ono to every 70 acres of cultivation. The 
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108.) 

0 19 

1*80 
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4 44 

10 74 

10 62 
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0*12 
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4 44 
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district is thickly populated, the aveiage density, including 
the urban population, being 812 per square mile ; the cul- 
tivation is good, though not of the very highest class, and 
tho only teason 1 can suggest for tho comparatively little 
pi ogress that has been made in well constiuction, in that 
nearly half tho area is owned by small proprietors, who arc 
reported as a body to be involved in debt. 

1 take next the three northern districts — K fieri, Bahruioh, 
and Gonda Only six per cent, of the cultivated area is 
irrigated m Hafiraicfi, and less than 10 per cent, in Kheri ; 
in Gonda the proportion, though higher, is still low, 
amounting to 21 percent. A bnef account, of the condi- 
tions iu those districts will explain the reasons more clearly 
than a categorical answer to the questions put by the 
Commission. 

In Kheii and Bahraich the population is comparatively 
sparse, averaging, respectively, only 305 and 398 per square 
mile according to the cciibus of 1901. Grain rents prevail, 
with the usual result of interior cultivation. When the 
population fills up, and the introduction of cash rents loads 
to more close and oar* fill cultivation, more wells will 
doubtless bo made, but onl\ in ceitain portions of the 
distiict. The northern half of Ivfieri is a low-lying tiaet 
of tarai, intersected by rivers and flooded iu the mins. 
Here wells are not required. In the southern half, of which 
about 20 per cent is imgated, more wells might bo made 
with advantage ; but the average rainfall pl,G inches) is 
the highest in Ondh, and in ordinary years good crops can 
be grown without artificial irrigation. 

Similarly in Bahraich a very largo portion of the area is 
alluvial land along the Gogra and the Rapti, which is 
naturally moist or tarai. The only part of the district in 
which wells could bo made with advantage is the central 
upland plateau. But the district is favourably situated both 
for the autumn and winter rains, and there is little danger 
of drought. It lias never suffered from famine, and even 
in tho upland traot irrigation is rarely required. In one 
large estate, that of the Maharaja of Kapurthala, a number 
of expensive wells have been constiuctodlby the proprietor, 
but they have hitherto been little used. 

In Gonda, again, there is a large alluvial tract in the 
south, and tarai under the hills on the north. The central 
plateau is the only portion of the district where wells aro 
necessary. It is at preseut insufficiently supplied. Tiio 
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cause it not sparsity of population, as the district density 
(498 per square mih*), though moderate for Oudh, is fairly 
sufficient. I would attribute the backward condition of 
this tract to the fact that till recently some of the large 
estates in it were in the possession of proprietors involved 
jn litigation and embarrassed with debt. 

The two remaining districts are Sitapur and Hardoi, 
which lie in the western centre of Oudh. 

In Sltapur the average irrigated area for tho six years 
preeoding the settlement was only 17 per cent, of the cul- 
tivated area, and tl^re were only 1,735 masonry irrigation 
wells. 

There is u large tiact of flooded land in the east of the 
district, whore wells aro not wanted ; while on the other 
side is a tract of bhur, or sandy soil, in which well irriga- 
tion would he gearcoly piaotioahle. Tt is in tho loam tiact 
in the centre that moio wells are lequirod. Tho obstacle 
to irrigation hero is the general condition of the district, 
which is still backward, though rapidly improving, The 
density of the population, which was formerly low (477 
per square mile)* had risen at the census of 1901 to the 
sufficient figure of 533 ; but thoro has not boon time for 
corresponding agricultural development. Tho rental system 
is in a transitional stage, and pioduce i out s arc still taken 
in a largo portion of the area. As stable cash rents are 
introduced a gradual extension of irrigation may ho expected, 
and it has, in fact, already begun. In some parts of 
tho district, which I inspected wlnio the settlement was in 
progress, a fairly largo number of now wells wero under 
construction. 

In llardoi, though tho number of masonry irrigation 
wells increased from 2,461 to 7,609 during tho currency of 
tho expiied settlement, irrigation is both insufficient and 
insecure. In tho settlement year less than 20 per cent, of 
the cultivated area was irrigated, ami tho irrigation is 
mainly derived from lakes nml marshes, so that tho supply 
fails in timts of drought. As experience has shown, Hardoi 
is peculiarly l iablo to suffer in bad seasons. It. is perhaps 
ihe most precarious district in Oudh. Tho conditions un- 
favourable to the extonsion of irrigation aro — 

(c<) The character of the soil : ono-fifth of the area is 
bhur. 

(h) The fact that tho district suffers almost, as much 
in wet. seasons as in drought. On the western 
side of tho distiict there is an extensive al- 
luvial tract which is subject to inundations, 
wlnio the better and more stable portion of tho 
district, is liable to serious injury in wet, years 
from the overflow of the lakes and marshes, 
which are unusually mimorous. 

(c) Con parative sparsencss of population. At tho 

census of 1891 the density was 479 persons to 
the square mile. In 1901 it was 478 per 
square mile. 

(d) The circumstances of the proprietors. Over 7*1 

per cent, of the total area is held by small 
proprietors, a higher proportion than obtains 
in any other distriot of Oudh, and the majority 
of these mon are in poor circumstances, with- 
out capital to improve their land or assist 
their tenants. 

Q. 4. —The increase in rental derived from improvements 
in irrigation is exempted from assessment for tho period of 
the settlement next following the date on which the works 
were constructed, that is to say, tho exemption is for at least 
30 years 

In pi act ice tho Settlement Officer obtains lists of the 
wills and other works of irrigation that have been con- 
structed in each estate since the previous settlement ; and 
after inspecting tho villages ho makes deductions from the 
nasals on which his assessment is based in ordor to allow for 
imjroveinents. 

Tho rules themselves are, I think, sufficiently liberal, 
though full effect has not always been given to them. 


The chief difficulty in carrying them oat is that it is not 
often possible to estimate the inorease in rental arising 
from the construction of a well. There aro no separate wet 
and dry rates in Oudh ; as, in the irrigated tracts, practi- 
cally all the land that requires water gets it in ordinary 
seasons, so that, the effect of the construction of a well is 
rather to increase tho stability of tho rental than to raise 
its actual amount. The usual course has been to deduct a 
cortain amount from the assets proportionate to the esti- 
mated cost of the well or other irrigation work. Ton per 
cent, on tho oost has generally been considered a fair 
allowanoo. 

Tenants in Oudh who bi\vo extended irrigation to their 
holdings at their own cost are not specially protected from 
enhancement. But, like other tenants, they aro only liable 
dating their lifetime to enhancements or one an na in the 
rupee at intervals of seven years. And if a tenant has 
made an improvement in the manner authorized by the 
Oudh Rent Act, he or his representative cannot be ejected 
until compensation has been paid. In order to secure com- 
pensation the tenant must either have obtainod tho written 
consent of the landlord to tho making of the improvement, 
or the permission of the Deputy Commissioner if the land- 
lord refuses or omitH to giant wi it ten consent (sections 22— 
24, Act XXII of 1886). 

In my opinion the existing provisions are sufficient, and 
I have no alteration to suggest. 

Q. 5. — The amounts advanced under the Land Improve- 
ment Loans Aot, XIX of 1883, during the live yeais 1895-96 
to 1899-1900 arc given below : — 


Lucknow 

Unao 

Rue Bareli 
Sitapur • 
Hardoi • 
Khori . 


Total, Lucknow Division 


Fy/.ahad 
G onda • 
B.'ihraich • 
Sultanpur 
Partabgarh 
Bara Banki . 


Total Fyzauau Division 


grand total 


Rs. 

. 1,69,078 

. 83,849 

. 2,02,243 

. 1.09,320 

. 1,67,697 

8,883 


. 7,30,920 


32,437 
21,162 
. 2,416 

* 1,08,512 

63,830 
89,929 


3,08,285 


. 10,39,206 


By far tho greater portion of this (Rs. 8,68,301) was 
advanced in 1896-97> tho year of scarcity. It includes 
large advances for the construction of earthen wells. In 
ordinary years thoro is no great demand for theso advances. 
The reasons, I think, are that Oudh is not deficient in 
natural sources of irrigation, while tho more advanced 
districts are alieady pretty fully supplied with well irriga- 
tion ; and, secondly, that there is in most districts a body 
of largo and well-to-do proprietors who can afford to 
improve their estates without assistance from Government. 

I do not think that loans would he encouraged to any 
great extent by any of the measures proposed. What I 
bolievo chiefly deters smaller pioprietors fiom taking loans 
is the somewhat cumbious procedure, and tho fact that by 
taking the loan the borrower becomes tho debtor of an 
irresistible creditor who can sell up bis property summarily 
under the Lind Revenue Aot. 

Q.6. — I can give no such instance, and I do not bolievo 
that the tendency referred to exists. 

As regards the second part of the question, the only 
desire evinced by tho people on the suDjoot is that canals 
should not be brought into Oudh, This feeling is very 
general and strong, and I believe that it is shared by most 
officers who are acquainted with the province* 


Tin? QUESTIONS UNDEB B DO NOT APPLY TO OUDH WHBHB THEBE ABB NO 0ANAL8. 

C.— Canals op intbbmittbnt flow* 


Q. 12. — As regards 44 C . — Canals of intermittent flow/* 
in pargana Tnlshipur, which lies in the north of the Gonda 
distiict under tho outer range of hills, there is a system of 
irrigation by channels from the hill streams. The land on 
the banks of these streams is generally higher than the 
surrounding level; the beds arc dammed up in suitable 
places, and channels cut through to the lowor lands. 


Showers often fall on the hills when the plains are dry, and 
tl»o water which comes down in the streams flows through 
the channels into the fields. These channels are known as 
kula, 

Q. 13. (1) and (2)* — This method of Inigation is only 
need for the laud in which transplanted rice is grown. 
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This is the main crop in this part of the country, and in 
lands where it is grown it is the only crop of the year. 

(8) The snpply of water is so casual and intermittent that 
no defmito answer can ho given. In a year of drought the 
supply would probably fail altogether ; in a year of scanty 
rainfall it might save the rioe crop. 

Q. 14. — I can give no answer to this question which is 
scarcely applicable to the method of irrigation referred to. 

Q. 15. — Wells are not used for the irrigation of the rice 
land in this tract. 

Q. 16.— This question does not admit of a definite answer 
in the circumstances described. 

Q. 17. — (1) and (2) So far as I know no charge is made 
for irrigation from these channels. 

(3) The pnrgana belongs to the Balrampur estate, which 
is permanently settled, and therefore not liable to enhance- 
ment of revenue. 

Q. 18. — The water flows into tho fields by gravitation, 
and tbo only expenditure necessary is that incurred in 
keeping up the dams and keeping the channels open. This 
is done by the cultivators with the assistance of the estate. 
The tenant is repaid by the increase in the produco. 

Q. 19. — Is not applicable to the case in question. 

Q. 20.— The first part of this question has boon answered 
already. As regards tho second part, the irrigation is 
controlled by the management of the estate, and no legis- 
lation is required. 

Q. 21. — As said above, all the channels were constructed 
by private persons. No trouble has arisen, or can arise, as 
the entire pnrgana belongs to n single propiietor. 

Q. 22.— It will be clear that irrigation channels of the 
kind described can only be; made in special localities. Tho 
only other tract I know of in which they are in use is in 
the north of the Basti district, which is also in the neigh- 
bourhood of the hills. Here tbo system has been greatly 
developed and improved by tho enterprise of European 
landowners, and a permanent supply has been secured by 
the construction of large storage reservoirs, with a regular 
system of canals for distribution. There is little room for 
the construction of furihor canals, the tracts in which there 
is scope for the construction of such works being so limited. 

1).— Tanks. 

Q. 23. I understand from the tenor of tho questions 
under this head that they principally relnto to large 
irrigation tanks constructed or maintained by Government, 
such as nre found in some parts of Kundelkhand. There 
are none such in Oudh, where the tank irrigation is from 
natural sheets of waicr, excavations by the village sites, 
and small tanks constructed by private persons. Most of 
the latter wore originally made for watering cattle and 
bathing purposes. Many of them, by the time they come 
into use for irrigation, have become mere ponds. 

The answers below refer therefore to the tanks above 
described, as far as the questions are applicable to 
them 

(1) Tho tanks are generally supplied with water by 

surface drainage from the land round them in 
the rainy season. 

(2) The water is raised by the water lift by manual 

labour and poured into channels, whenoe it 
flows into the fields. 

(3) In a year of good rainfall the supply might be 

sufficient for ordinary crops in the lands ini- 
gated from the tank. In a year of drought it 
might fail altogether. In this connection the 
following figures, taken from tho Pyzahad 
Settlement Roport, may be of interest. The 
area in the district irrigated from tanks (nalu- 
ral and aitificial) in the settlement year was 
178,650 acres. In the year of drought it was 
only 46,526 acres : a fact which shows, as the 
Settlement Officer remarks, that in a year of 
drought it is not safe to calculate on much 
more than one-fourth the average tank irri- 
gated area as being so irrigable. 

Vol. IV f 


(4) I can gave no general answer to this question. 
The area of course depends upon the size of 
the tank and the depth of water in it. 

Q. 24. I can give no roliable figures showing the ex- 
tont to which tho produce is increased by tank irriga- 
tion. As regards (3) it has been shown above that little 
reliance can be placed on tank irrigation in a dry year. 

Q. 2o. This question soems scarcely applicable to tank 
irrigation of tho kind described. 

Q. 2G. There aie some natural reservoirs which give a 
sufficient supply without assistance from wells, lint in 
ordinary cases tho first watering is given from the tanks, 
and later waterings from wells (where available) to crops 
that requiro them. 1 should say that it is generally essen- 
tial for safety to have wells. 

Q. 27. I can give no roliable estimate nnder (1). As 
regards (2) tho irrigation would probably fail in a year of 
drought. 

Q. 28. Water rates are seldom charged by tho landlords, 
and cannot of course bo levied by Government. 

Rents in Oudh are generally paid in a lump on tho 
entire holding, and separate wot and dry rates scarcely 
exist. Tho averago increase in rental derived from irriga- 
tion cannot therefore bo stated with any exactitude. 

For the same reason the average rate of enhancement of 
revenue cannot be stated. Wet and dry rates for assess- 
ment wore only framed in one district (ilardoi), and there 
they were scarcely used. 

Q. 29. Expenditure is necessary for tho labour employe 1 
in lifting the water, and of clearing out the channels, and 
for tho cost of the water baskets. This is borne by tlje 
cultivator, who is repaid by tho benefit to his crop. 

Q. 30. I understand this question to refer to tanks 
controlled by tho Government. There is no recognised 
system for the maintenance of privato tanks. 

Q. 31. The distribution of water is generally provided 
for in the wajih-ul-arz (village administration paper) and 
other village papeis. Disputes sometimes arise which are 
settled by the Courts. In the nature of the ease there is 
no need for Government interference or legislation. 

Q. 32. I think that it would bo far bettor to encourage 
the consti uction of wells, us tanks are liable to fail when 
they arc most required. Assistance, if necessary, can best 
be given by advances under the Land Improvement Loans 
Act. 

Q. S3. This question appears principally to refer to tanks 
maintained by Government. Very little is done to prevent 
the silling up of private tanks ; but they are occasionally 
dug out iu a dry seasou. 

E.— Wells. 

Q. 34. (1) I note below such information as is available 
from the settlement reports : — 

JRae Bareli . — Water is found in tho north of tho dis- 
trict at from 6 to 30 feet ; but in the south the distance 
is sometimes as much as sixty feet. 

Tartabgarlis— The average depth to water varies in the 
different parganasfrom 10 to 24 feet. 

Sultanpur . — In four parganas water is generally found 
at from 18 to 20 feet from the surface, in four more tbo 
depth ranges from 24 to 27 feet, and in the four others 
the depth is usually 30 feet or more. 

These are fair samples of the southern districts, where 
♦ he average depth may he put at from 20 to 80 feet. In 
the districts north of the Gogra tho depth to water is muoh 
less, and in the alluvial tracts water is found close to the 
surfaco. 

(2) Cheap percolation wells are common north of the 
Gogra and in other lowlying tracts. Elsewhere tho supply 
is chiefly from springs. The water level sank in the year 
of drought, but 1 know of no casos in which the wells rati 
dry or became too saline for nsc. 

(8) and (4) Tho percolation wells referred to above, which 
are made of bricks laid in mud, can be constructed in Gonda 
for Its. 30. Thoy last for 20 years or more. The more 
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expensive wells cost from Rs, 100 to Rs. 600 according to 
their size and tlic depth to water. In Sultanpnr COO wells, 
which woro constructed from advances given in the time of 
drought, cost on an average Rs. 183. In tracts like Rae 
Bareli, where the depth to water is greater, the avorage 
cost in ay he put at from Rs. 200 to Rb. 250. 

These wells last indefinitely. Some of those in Fartab- 
garh are in full working order after 60 or 70 years. 

(5) When the water is near the surface it is raised by 
the dhurkul , a lever weighted with ourth at one end, and 
with an earthen pot at the other. Less commonly by the 
eharkhi, a wheel over which two pots are slung. Both the 
dhurkul and eharkhi aie wotked by manual labour. When 
the wells nro deeper the water is raised by leather buckets 
(pur) usually worked by bullocks, but in Sitapnr ami 
llardoi manual labour is often employed instead. 

(6) Mr. House, the Settlement Officer of Fyrabad, notes 
tlmt the irrigating capacity of a masonry well in the 
district is generally, he considered, about 10 acres. Tin's 
estimate is perhaps a little high. For an ordinary well 
1 should put tbe irrigable area at 8 or 9 acres. 

(7) I can only give statistics for two districts, Itao 
Bareli and Fartabgaih, which are, however, those where well 
irrigation is most general. In the settlement year in 
each of those districts the average irrigated area per well 
was a little over 6 acres. Tins includes the irrigation from 
earthen wells, but, on the other hand, many of the masonry 
wells in these districts nro large and work several rums. 
The average in most other districts is probably not bo high. 
It may be put ft t 6 acres . 

Q ;. 35. I can givo no reliable estimate of the extent 
to which the value of the produce is inereated by well 
irrigation ; but in years of scanty rainfall the benefit is 
very great, and in years of drought the crop could not he 
grown without irrigation. 

Q. 36. I can givo no reliable estimate under (1). As 
regards (2) the irrigation would be the saving of the crop. 

Q. 37. For the reasons explained in tho answer to ques- 
tion 28 tho inoreaso in rent or enhancement in revenue 
due to irrigation cannot ho stated with exactitude. Tho 
introduction of irrigation no doubt generally produces a rise 
in rent, but not immediately or invariably. The increase 


is on tbo irrigable area commanded by the well, not merely 
on the area irrigated during the year. 

Q. 88. There are occasional failures; bnt I think that, 
on the whole, the people aro very fairly successful in their 
well sinking. I believe that the Agricultural Department 
does offer assistance in the use of boring tools, and that it 
has been made use of in estates under tbe management of 
Court of Wards, and found successful. 

Q. 39. I am not in favour of the construction of wells 
by Government in land which is private property. In the 
first place, as has been shown in the answer to qnostion 3. 
the people have shown no backwardness in extending well 
irrigation, so that Government interference is not required; 
and, secondly, welts made by Government agency are likely 
to bo mare exponsivo and less suitable than those made by 
landowners or tenants for their own fields. The large 
landowners, ns experience has shown, are perfectly able 
and willing to improve their property by constructing wells ; 
while in the smaller properties practical difficulties would 
arise, if the Government attempted to make wells, on 
acconnt of the complexity of the tenures. I regard tho 
scheme as unnecessary and impracticable in Oudh. 

40. Q. Temporary earthen wells are very commonly used ; 
and there is no district in Oudh, and few portions of 
districts except the sandy belts, where they are not practi- 
cable. Tens of* thousands of thorn were dug in the autumn 
of 1896 after the failure of the rains, and the spring crops 
were tlius secured. As an example of what generally 
occurred, I quote the following from the settlement report 
for Bara Banki : — 

“ During the autumn of 1890 no less than 20,000 
eftithen wells were dug by tenants, oither from thoir own 
resources or by aid of liberal loans from Government ami 
the Court of Wards. As a consequence tho normal wheat 
area was sown and irrigated and the district was saved, tis 
a whole, from very severo distress ; and a bumper crop, the 
best for 17 years, was the reward for the peasants’ strenu- 
ous exertions.” 

To oncourago constitution in a year of scanty rainfall, 
all that has to he dono is to follow the measures that were* 
successful in 1896. These were advice and persuasion by 
the district authorities and liberal distribution of tahavi. 


Me. E. A. Molony, Collector of Ghazipnr. 
(Allahabad, 22nd November 1902.) 
(Replies to printed questions.) 


Question 1.— My answers refer to the Aligarh district. 
I was Collector of Aligarh for three years from March 1897 
to March 1900. 

Question 2.— I have no records to refer to and cannot 
say. 

Question 3. — There aro no obstacles to the extension of 
irrigation from— 

(1) sparsity of population ; 

(2) fewness of suitable cattle ; 

(3) insufficiency of manure ; 

(1) unsuitability of soil. 

(5) The canal officers can say whether tho Ganges 

Canal has sufficient water for tho extension of 
irrigation. I fancy it has if water is econo- 
mized. 

(6) I do not think lack of private capital prevents the 

extension of irrigation for three reasons— 

(a) there is no scope for private canals in tho 
district ; 

(/>) as to tanks, the digging of the tanks is loo 
expensivo to ho financially remunerative ; 

M as to wells, I do not think that want of 
capital is the reason for their non-construc- 


tion. Zamindars who do not go in for 
well-sinking manage to find money for 
their extravagance or for buying villages, 
so it is clear that want of capital is not the 
chief reason for failuro to build wells, 
though it may deter a few. 

As to tho laok of funds for tho more expensive 
cultivation of irrigated crops, I have never 
heard it even hinted at as the reason why 
wells are not built. 

(7) The fear of enhanced revenue assessment is 
undoubtedly ono of tho oauses which 
prevents wells being mado. Tho poople 
do not know the orders of Government 
about tho non-liability to assessment of 
revenue of the increased rental gained bv 
irrigation improvements. When I was 
Assistant Settlement Officer at Lucknow 
no one ever pointed out now wells until I 
began to make inquiries, and tho people 
earntby experience that I would assess 
lightly on land irrigated by new wells. 
Ihen they began to come forward, which 
shows clearly that they had not expected 
suob treatment. Even now 1 believe the 
intentions of Government are not widely 
known. The Committee might inquire 
how many applications have been made 
under Board’s Circular I-B. I fancy they 
will bo found ridiculously few. * ' 
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Tho fear of enhanced rent does nut deter tenants 
from making wells. A non-occupancy 
tenant has not the right to make masonry 
wells, and an occupancy tenant, would bo 
able to plead successfully the construction 
of a well in a suit for enhancement. 

(8) Uncertainty of tenure and defects of tenancy 
law have in the past prevented well sink- 
ing by tenants. Even a fairly onlightoned 
zemindar like the Itaja of Muraan would 
not allow his occupancy tenants to make 
pakka wells, though his notion was illegal. 
The new Tenancy Act will do much good 
in this respect. I had numerous appli- 
cations by occupancy tenants for permission 
to sink wells, which shows that they did 
not know their rights. In my answer to 
question 25 I make some remarks on 
amendments in the law. 

$) Other reasons. — There aie ceitain tracts in 
which well-sinking and tank construction 
is well nigh impossible owing to the 
natural conditions or in which the initial 
cost is too great for the expenditure to be 
financially remunerative. 

Question 4.— Land irrigated from works constructed by 
piivale capital is exempt from enhancement of assessment 
during the currency of tho settlement next following the one 
in which the improvement was made. 


(<?) Corruption*— 1 have no doubt that the kanungoor 
other subordinate official who makes tho local investigation Nolony, 
and the tahsili accountants do in many oases tako toll on “ 

the money advanced and recovered, but I do not think the 
amount, is very large, nor can it be stopped till tho standard 
of honesty of tho am la is much raised. 

(a) I would not. recommend a reduction in tho rate of 
interest, because the interest now charged is much lower 
than tho market rate, and the necessity for paying it is not 
tho reason for move takavi not having boon taken. 

(h) For tho same reason I would not recommend a rc» 
mission of the interest. 

(c) In tho matter of partial retnnsion of the advances 
I think this might be tried rn tracts whore, owing to tho 
cost of the works being very great, their construction would 
otherwise be uurnmuncrative, hut 1 would certainly not 
advocato it generally as it would tend tu pauperize the 
people. 

(d) Total remission in case of failure to obtain watol 
would lead to groat abuses, and is to be deprecated oxcopt 
in very exceptional cases. In most tracts the practicability 
or impracticability of wells is well known, and in all oaaoa 
of doubt a trial boring should bo made by the tubo well 
which will definitely settle tho matter. 

(c) The period of repayment might perhaps be oxtendod 
in iiie case of works which are very costly except whore 
partial remissions are given. 


In practice tho exemption is securod by the Settlement 
Officer making an estimate of the reduction on tho assets 
which he is prepared to allow on account of the improve- 
ment, Every Settlement Officer has his own method. I 
think 1 allowed about Rs. 60 for each good well. It 
depended on the well and tho amount was settled by guess- 
work and not by calculation. I was not on settlement 
work when tho distribution of jama was made, but I 
suppose tho reductions went to tho parties entitled to them. 

Tenants can claim exemption from enhancement on 
account of the increased value of tho produce of tho land 
gained by irrigation improvements made by them. Tho 
existing provision Hoems to mo sufficiently liberal. As^ist- 
ant Collectors in geuoral are glad to got hold of such an 
easy meaus of disposing of oases that are particularly 
troublesome. Tho existing provisions mo sufficiently 
liberal. I have seen it advocated that Government should 
permanently oxetnpt from enhancement of revenue land 
irrigated by means of masonry wells. If and when tho 
present system of exempting for one whole settlement, 
together with tho uuoxpired portion of tho settlement cur- 
rent when the work was constructed, has failed after a lair 
trial, I would recommend permanent exemption, hut tho 
present system so far has had only the beginning of a trial. 

Question 6.— Loans under the Lund Improvement Act 
aro not freely taken. Tho reasons are threefold — 

(a) Overwork. 

( b ) Responsibility. 

(<?) Rapacity of subordinate officials. 

(d) Overwork .— Tahsildars and Collectors have too much 
work us it is to get through it in u really satisfactory 
manner. Government will not accept the plea of over- 
work even in trifles. A District Officer has, therefore, to 
bear in mind that if lie shows much activity in this line, ho 
will almost certainly have to furnish explanations in some 
other deportment. This applies with greater force to 
Tahsildars, who have the very greatest difficulty in collect- 
ing takavi • 

{h) Responsibility. —Xi takavi becomes irrecoverable, a 
Tahsildar thinks that it will bo put down to liis slack ness, 
and he naturally is in uo hurry to put himself in such a 
position. The amount of takavi that actually becomes 
irrecoverable is so small (except in the case of famine takavi) 
as to lead one to suppose that takavi is only given to people 
who have exceptionally good security and who could raise 
money in tho ordinary way. 

If Government wish to extend takavi advances largely, 

I think that it must he prepared to accopt a larger propor- 
tion of bad debts, and 1 think Collectors might bo giyen 
authority to write off as irrecoverable a certain proportion, 
say 5 per cent., of tho demand muturiug in each jour with- 
out having to furnish explanations. 
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if) Grants-in-aid aro precisely on tho same footing as 
partial remissions. 

My suggestions for tho encouragement of loans uuder 
tho Land Improvement Act aro as follows : — 

It is first necessary that for each tract in which objec- 
tions are contemplated a survey of the relative position 
of tlio clay strata [mo l a or tawa) and of tho water level he 
made as recommended by me in paragraph 20 of Agricul- 
tural Bulletin JSo. 12. This should be done by un official 
specially trained foi the purpose. by this means a record 
will bo obtained of tho depth to which wells will have to be 
sunk in each village and the difficulties likely to bo en- 
countered. 

Wherever there is a reasonable doubt about the depth 
at which the city will he found tiial borings should bo made 
with the tube well apparatus of the Director of Land 
Records. It will then bo a simple matter to estimate the 
coht of a well in any particular locality. 

The official deputed for the purpose will then be in a 
position to say that iu such and such a village wells aro 
required in such and such positions which arc likely to 
cost such and such sums. A permanent record should then 
be made of the wells considered desirable with their esti- 
mated cost. This complete tho work of the special officer. 
A copy of the list should bo furnished to the luinbardur of 
each village with an intimation that Government will 
always be ready to saiiction takavi for such wells up to the 
amount entered for each, provided that proper security is 
furnished. 

The zamindars or tenants could, when they wished to 
build such a veil, apply to the Collector for the advance. 

No local inspection would he necessary, and it would only 
be necessary to verify the beemity. 

At present the officer making a local inspection piolubly 
cannot in many cases ascertain what a well will really oust i 
he may badly uuder or ovui -estimate the cost, and iu either 
cane them is a waste of money that might be more usefully 
employed. 

Uuder tho new Tenancy Act it is probable that the 
tenants will do most of the improvements, and it is voiy 
desirable that occupancy teuunts should be allowed to give 
their holdings as security for their advances. For this 
purpose legislation will be required, aud I would propose the 
following: — 

Act to authorize certain tenants to use their holdings as 
security for takavi advances, 

I. — When any tenant with u right of occupancy, but 
without u saleable interest, wishes to give ins 
holding with the improvement proposed to bo 
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executed on it as security for a loan under the 
Land Impiovement Act, he may apply to the 
Collector or Assistant Collector. 

II. — The Collector or Assistant Collector shall issue 

a notice on the landholder. 

III. — Tho landholder may object (1) on the ground 

that he is prepared to cxceuto himself the same 
or an equally useful improvement for the bene- 
fit of his tenant j (2) that the proposed improve- 
ment is useless or unsuitable tor the holding or 
inconsistent with the purpose for which the land 
was lot. 

IV. — If the objection is on tho hccond giounil, the 
Court shall decide whether the proposed improve- 
ment is proper, and, if it is, shall allow the 
tenant to give the holding as security. 

V. — If the objection is on the first ground, the Court 

shall, it it thinks that the landholder’s offer to 
make the impiovement is genuine, give him a 
reasonable time in winch to make tho improve- 
ment ; and if it thinks that the offer is not 
genuine, the Court shall pass an order author- 
izing the tenant to pledge his holding as security 
for tho advance. 

VI. — If tho landholder fails to make the improvement 

within tho time allowed, or any further timo 
that the Court may allow, the Court shall pass 
an order authoi izing the tenant to pledge his 
holding as security for the advance, and may 
give reasonable damages to the tenant from the 
landholder. 

VII. — If tho landholder raisos no objection to the 

tenant’s application, the Court shall pass an 
order authorizing tho tenant to pledge bis hold- 
ing as security for the advance. 

VIII.'— When a tenant has taken an advance under tho 
Land Improvement Act after having obtained 
an order under section IV, V, VI or VII, and 
has given liis holding as security for tho repay- 
ment of the loan, if ho makes default in icpay- 
ment of any instalment, or if lie is ejected 
under tho ltont Act, or if be dies without heirs 
or disappears, it shall bo lawful for the Collector 
to sell his holding, and tho pnrebasor Bhall havo 
tho same title and lights as the tenant whose 
holding has been sold. 

Question C. — Tho extonsion of irrigation docs not tend 
to injure the romaining cultivation by drawing away its 
cultivators. 

13.— Canals ov continuous flow. 

Questions 7, 8, 9, and 10.— I do not feel qualified to 
answer these questions. 

Question II - The result of k draining land where there 
is a salt eflloiescencc is to remove tho efflorescence. I 
noticed a vi*r> marked case of this. When I was in camp at 
Klmir in 1880 or 1887, the land to the north-west of tho 
camping ground was coveied with at least two inches ol rv/i 
as white as snow. Shortly aftei wards the Karon Naddi 
drainage was carried out, and when I returned to tho dis- 
trict in 1897 the reh had quite disappeared and tho laud 
seemed to me as it it had become cultivable. 


irrigation is unnecessary. The water is lifted out of tbs 
jhils by leather buckets of the shape of large dust pans with 
four cords worked by two men, one on eaoh side. The only 
expense is the labour of lifting whioh falls on the cultivator. 

The construction of artifical tanks is not required as the 
extension of irrigation can be better socured by the const mo- 
tion of wells. 

E.— Wells. 

Question 24.— (1) It is most important to dismiss at once 
the idea that a well is Bimply a hole sunk in the ground till 
water is reached, and that m some places there is water and 
in some no water. There is water everywhere, but in some 
places it is not attainable in sufficient quantities for irriga- 
tion. The question to ask is not is there water, but is there 
a motu or tatva, or by whatever other name the all import- 
ant combination of clay or lcankar and sand is locally known. 
This stratum of clay or kankar overlying water bearing 
sand is necessary to form a roof to the collecting cavity in 
the sand which is essential if a large discharge of water is 
required, as otherwise sand is drawn into the well and the 
foundation is undermined. The subject is treated of in 
Agricultural Bulletin No. 12 aud it cannot be profitably 
condensed further. Every spring well must be taken down 
to the mota, and consequently the doptk of the water level 
from the surfuco is not necessarily any ciitorion of the 
depth of the well. As has been Bhown in the bulletin, a 
rise or fall of five foot may make a difference of 20 or 30 
feet in the depth of the well ; therefore it is very difficult to 
say what is the averago depth of permanent wells. The 
depth of the percolation level from tno surface varies from 
about 10 feet near the main Ganges Canal to about 55 feet 
in parts of parganaMursan, and tho wells must of coutso bo 
still deeper. There aie a few palcka wells in pargana 
Mursan, the cylinders of which arc 75 feet long. 

(2) It is of great importance to bear in mind that per- 
colation wells arc practically non-existent in the district. 
A percolation well would with difficulty irrigate au acre of 
crop each season. 

Eakka wells are not liable to fail in years of drought, 
as no one makes a pakka well unless he knows that tho 
mota is sufficiently submerged to give sufficient allowance 
for a fall in the water level in a year of drought. If this is 
not the case, it is quite effective and much more economical 
and easy to make a kachcha well. In the south-west part of 
the district many pakka wells have become permanently 
useless owing to a gradual change in tho water level. I re- 
ported the matter, aud tho Mat branch of tho Ganges Canal 
is, 1 believe, to be carried out to set matters right. 

tialinc wells . — There are certain wells in the district 
which are always salt, but which get sailer iu a year of 
drought. Tho amount of Balinity varies from a Lardly 
noticeable biackishness to such a degree of salinity that 
noither man nor beast can touch it. Whenever the salinity 
of the water is considerable it is useless for germinatiou 
purposes ; seed sown on ground inigated with it will not 
germinate ; but after the seed has once germinated the salt 
water is very good for tho crop. 

(3) The average cost of construction of pakka wells 
varies from lis. 60 to abont Rs. 1,U00 or Rs. 1,200 accord- 
ing to locality. The average cost of kachcha wells varies 
from about Rs. 4 to R*. 60. The difference iu the case of 
kachcha wells is chielly due to tho cost ot the wooden lining 
(garoti) that haw to bo sunk when wet sand overlies the 
mota ; the actual cost of digging is neurly always incon* 
Biddable. 


C.— Caiuls of intebmittent now. 

Questions 13 to 22.— There are no canals of intermittent 
flow in the district of Aligarh. 

D.— Tanks. 


(4) Tho average duiation of kachcha wells varies very 
mui li ; sometimes a well falls in befoio it ib even fiuished 
or only lasts a few weeks. Iu other cases a well lasts a 
lifetime. 1 have seen kachcha wells working, said to have 
been 40 or 60 years old. Where the earth is iirui kachcha 
wells will last for a long time. 


Questions 23 to 83.—' There are practically no artificial 
tanks in the district, but the natural jhils are much used 
for irrigation. They get filled up in tho rains ; no one 
ever looks after them or dredges them ; no one charges water 
rate for the nso of the water, but tho zamindar of course 
gets higher rent for fields which can bo irrigated. Some 
jhils never dry up even in dry years ; in others tho water 
is always used up except in years of excessive rain. Large 
jhils irrigate a large area and small ones a few fields only. 
When the water in a jhil lasts for the final watering well 


(5) Water is raised by a leathern bucket worked by two 
pairs of bullocks on the kill system. 

(6) aud (7) I can’t say without statistics. 

Questions 35, 36, and 37.— I cannot answer these 
questions. 

Question 88.— (1) As explained in the reply to para- 
graph 34, there is water everywhere sufficient for domestic 
purposos, but its availability for the purposes of irrigation 
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depends on the presonco of a mota . I have gi\en some pro- 
posals in the answer to question 5. Tho chief thing that 
the people require is that Government should have a survey 
of the mota made, and that in cases of doubt its existence 
should be verified by means of trial borings. 

(2) Difficulties are encountered in the actual construc- 
tion of wells, but native professional well-sinkejs understand 
practical well-sinking far bettor than most British engineers, 
and neod no help except in the provision of efficient sand 
dredgers. I would suggest that a Bulls patent dredger 
should he put in each tahsil for hire at the rate of Ke. 1 )>er 
mensem. These dredgers are much more efficient than the 
native jham. 

The tube well apparatus of the Director of Land Records 
can be lent to any one who applios for it. I have utilized 
it with groat advantage in Court of Wards’ villages, and 
Ahmad Said Khan of Nah in the Atrauli tahsil also applied 
for the services of the tube well-sin keis, but I don't know 
whether he ever actually utilized them. 

Question 89. — I am not in favour of the construction by 
Government of wells in private property. This has been 
tried once boforc — vide the papers relating to the construc- 
tion of “ wells " published a good many 3 ears ago by tho 
Department of Land Records and Agriculture, and ended 
in failure. 

In the first place, most engineers do not understand the 
conditions necessary for success. Tho wells sunk by the 
Fublie Works Department are generally for drinking pur- 
poses only and piesent no difficulties. Irrigation wells ate 
on quite a different footing. 

In the second place, tire Fublie Works Department rates 
are extremely high ; and, if the salary of the supervising 
staff is charged to the work, I am almost ceitain that tho 
work will cost two or three times as much as the zamindars 
would pay for the same kind of work. 

In the third place, if Government pays tho cost and 
charges a water rate, endless dissatisfaction will be caused, 
because — 

(1) the rate will bo much heavier than would have 

been necessary had the zamindar done the 
work ; 

(2) the collection of the rate would mean constant 

meddling by the subordinate staff and the 
necessity for bribing ; 

(‘I) it would in some cases tie very difficult to say 
whether a field was iriigated from a zatrin- 
dar’s or a Government well ; 

(4) the cost of repairs of thousands of wells scattered 
all over the country would be very great and 
the supervision necessarily most perfunctory. 

Question 40. — A very largo part of the well irrigation is 
from kachcha wells. Some kachcha wcIIb are an} thing but 
temporary, but others of course last ouly a very short 
time. 

Tho noxt question — “ how far are thoy a protection 
against drought” — is very ambiguous. If it means “in 
years of drought, can a tract ordinarily without irrigation 
be irrigated by means of kachcha wells, ” the answer is only 
in a very few and rare cases. If it means “in a tract 
ordinarily irrigated by kachcha wells, does the water fail in 
a 3 ear of drought, ” the answer is ouly in a few rare cases. 
The fact is that the failure of one monsoon makes \ cry 
little difference iu tho sub-soil water level. Out of an 
average of 80 inches of rain, supposing that 2 inches are 
evaporated, that 13 inohes flows off, and that 1 inch is 
formed into hydro-carbons, then only 14 inohes soak into 
the subsoil. If you put 14 Inches of water into a long 
gluss cylinder and then pour in sand till the top of the sand 
and water coincide, you will get the depth of dry sand that 
will absorb 14 inches of water. It will probably not exceed 
3 feet. It follows that a total failure of tho rains in ono 
year will only lower the subsoil water level about 3 feet 
(making no allowance for the supplies required for wells). 

This amount of fall in the water level will only affect a 
very small proportion of the kachcha wells, i.c., wells in 
those localities whero the conditions are such that (a) wells 
can only just be made, or (h) wells can just not be made. 
For instance, take a tract in which the mota is only sub- 
merged 9 feet, a redaction of 8 feet would very seriously 
affect the discharge of kachcha wells in such a tract. Again, 
take a locality in which the mota is covered by 16 feet of 
saturated Band ; in such a locality kachcha wells would bo 
practically impossible ; but if tho depth of saturated sand 


was reduced to 13 feet, it is probable that wells might be M** & A* 
successfully sunk. Molony . 

It may’, in fact, be enunciated that any change in the 
water level, whether a riso or a fall, will make kachcha wells 
possible in certain localities wliero they woro not possible 
boforo and will make thorn impossible in certain localities 
where they were before possible. 

With reference to the question how I would propose to 
encourage their construction in a year of scanty rainfall, the 
answer is that, in such seasons the cultivators know that it 
is as necessary to dig wells as to plough and sow the land ; 
they also know how to do it. 

The only question for decision is— have they tho means 
both to dig and to plough and to sow. If not, they should 
get takavi . If what I have before suggested is carried out, 
most of the data will be known. The cost of a well in each 
village will he known ; tin* cost of seed per higha and the 
area of each tenant’s lidding will also be known ; and the 
only thing that will not be known is how much of the tot^l 
estimated expenditure each tenant can provide and how 
much si ould h ‘ lent him. This will have to bo guessed 
by the distributing officer. 

Question 41. — I have now answered all tho questions 
put down, but I would crave permission to make a few 
remarks on the proper relations between well and canal 
irrigation. 

Canal water is precious and requires to be economized, 
as there are many tracts that require it very badly, and for 
which water is not at present available. 

In my answer to question 40 I have stated that any 
change in tho water level will make kachcha wells possible 
in certain localities where they were not possible before, aiul 
will make them impossible iu certain localities where they 
were before possible. 

Government and its officers have heard a great deal 
about the introduction of canals having caused kachcha 
wells over largo tracts to collapse, but they have not heard 
anything about the areas where tho introduction of canal 
irrigation lias made possible tho construction of kachcha 
wells, for tho very good reason that tho people won’t use 
well irrigation or even admit that kachcha wells are possible 
when canal irrigation is so cheap. 

My suggestion is that a complete survey of the mot a 
should he made all over the Ganges- Jumna Doab and the 
tracts classified somehow as follows : — 

(а) Canal irrigated villages in which kachcha wells 
are impossible, and in which they would remain impossible 
with an}' possible reductions of the subsoil water level. 

(б) # Canal irrigated villages in which kachcha wells are 

_ impossible, hut in which they would be 

* See no e o (0). rendered possiblo by a practicable reduc- 
tion of the subsoil water level. 

(c) Canal irrigated villages in wliich kachcha wells are 
passible, and in which they would remain possible after the 
reduction of the subsoil water level caused by a withdrawal 
of canal irrigation*! 

(<j) Canal irrigated villages in which kachcha wells are 
possible, but in which they would not remain possible after 
the rcduct ion of the subsoil level caused by withdrawal of 
canal irrigation. 

(f) Other villages in which kachcha wells air impossible, 
and in which they would remain impossible with any 
practicable raising of the sub soil water level. 

(/) Othci villages 111 which kachcha wells are im- 
possible, but in winch they would he made possible by a 
practicable raising of the subsoil water level. 

(<7) Other villages in which kachcha wells are possible, 
and in wliich they would remain possiblo after the rise in 
the subsoil wuter level caused by canal irrigation. 

(//) Other villages in which kachcha wells are possible, 
but in which tLey would not remain possible after the rise 
in the subsoil water level caused by canal irrigation. 

It is clear that canal irrigation must be maintained in 
villages in classes ( a ) und {</), but that it might be wise to 
withdraw it from villages in classes (h) and (c). 

It is also clear that canal irrigation is Indicated in 
villages in olass (e) and perhaps partial canal irrigation in 
villages in class (/), and that canal irrigation is not required 
in vfllagcs in classes (y) and (A). 


1 Non-Claim (&) and { 4 ) would probably b« very small. 
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Mr. E. A. A careful consideration of the wholo case would show 
Molony , the probable result of withdrawing canal irrigation from 

_ classes (b) and (c) and giving it to classes (<?) and (/). It 
might he that the changes likely to be caused in the sub- 
soil water level would bo found to affect villages in class (h) 
so severely as to necessitate the extension of canal irrigation 
to them also or the abandonment of the scheme, but it is 
probable that the result of such a working plan would be to 
economise canal water where it is not essential and make it 
available for villages that want it very badly. 

In any case Government, would l>e able to make a fore- 
cast of the probable effect of new distributaries and drainago 
outs, and to see where spare water should be used to fill 
tanks and where it should not ; where more water is required 
and where less. 

Of course the owners should have to he compensated for 
the withdrawal of canal irrigation, and this should be done 
on a liberal scale. The necessity of granting compensation 
would be a guarantee that the withdrawal was only made 
for good and sufficient reasons. 

Question 42. - -I believe that it would be possible in 
certain localities to raise tho subsoil water level to a 
perceptible extent without any very great expenditure. 

Examples are given in Colonel Clibborn’s report on 
irrigation printed in the “ Papeis relating to tho construc- 
tion of wells " referred to in my answer to question 39, 
showing the extraordinary effect on tho subsoil water level 
of a local source of supply. 


What I would propose for a tract like pargana Murs&n, 
most of which has suffered from a very heavy fall in tho 
subsoil wator level, would bo to make the Karon Nadi, the 
local course of supply, more efficient. This would bo effected 
in two ways: tho first by building a sories of low dams to 
hold up tho water at the end of tho rains ; and, secondly, by 
sinking some kachcha wells in tho laid of the stream till 
they reached the water bearing sand stratum. These wolls 
would then be filled with coarse sand or fine gravel. At the 
top they would be widened out, so that even if a deposit of 
silt formed over the sand, tho area would be sufficient to give 
a good supply of wator to the well. 

It is a well known fact (aide Encyclopaedia) that an arte- 
sian well can be made to absorb tho Bame amount of water 
as it gives out if tho discharge pipe is carried up to double 
tho height above ground level to which the wator will 
naturally riso ; and if a head of 8 feet in a well will give 
a very largo discharge (as it undoubtedly does), there is no 
reason to doubt that a heud of 40 feot or more as there 
would ho in sm-h a well would give a very large supply to 
the subsoil. This supply would he continuous as long as 
there was any water in tho river, and a series of such wolls 
would undoubtedly to somo extent counteract the fall in the 
subsoil water level. 

Wherever there is a canal flowing through a tract in 
which ifc is -advisable to raise tho subsoil water level tho 
surplus water should bo utilized to fill tanks instead of 
being sent down eaoapes. 


1. Q • {Tho President.) --'Yon are now Collector of 
Ghazipur P — Yes. 


12. Q. Ghazipur is a permanently settled distriot; is 
not it P— Yes. 


# 2. Q. Until March 1300 you were Collector of Aligarh 
for three years? — Y«s. 

3. Q. Have you been at Ghazipur since then P — I 
have been there for two yeais. 

4. Q. Then jou have experience of both districts P— 
Yes. 


6. Q. You say in reply to question 7 “ the fear of 
enhanced revenue assessment is undoubtedly one of the 
eausos which prevents wells being made. The people do not 
know the orders of Government about tho non-liability 
to assessment of revenue, of the increased rental gained 
by irrigation improvements.” Have not tho orders been 
published all thiough tho country by means of the 
patwarivf— I don’t know to what extent the Boaid’s circulars 
have permeated down to the agricultural classes. 

f>. Q. Are these ordeis recent P— As far as I know 
they nre probably seven years old. Rly reason for saying 
this is that 1 was Assistant Settlement Officer at Luck” 
now for about two years and I wanted to bring down the 
enhancement of revenue as far as possible ; in fact, these were 
our instructions, and I thought that one of the best methods 
of doing so would be to allow a reduction for new masonry 
wells, and at first I found great diflioulty in ascertain- 
ing what the new masonry wells were, because people did 
not seem to like to say which weio the new wells. 1 believe 
they thought 1 was searching for them to enhance on them, 
whereas alter a time when they began to understand they 
were getting a reduction, then they came forward a bit 
more. 

7. Q. llut that was how long ago P — About six or 
seven } ears ago, I should think. 

8. Q. Mr. Roberta says the ordem were out long before 
that? — They may have been. 

( the Prcxidtnf ) — It surprises me that they should not 
get to know a thing which so fundamentally concerns their 
own interests, 

U. Q. (Sir Thomas JTi<,haw.)-Yom staff would know 
w here tho new wells were P—1 could find out where they 
were. J 

lu. Q. They could not conceal that P— No. 

11- Q. (The President.)— You go on to say—" The lear 
of enhanced rent does not deter tenants from making wells. 

A non-occupancy tenant has not the light to make wells, 
and an occupancy tenant would be able to pleud successfully 
tho construction of a well in a suit for enhancement/' As 
a matter of fact, do the occupancy tenants make wells P~ I 
think a very considerable number of wells arc made by 
tonauts. * 


13. Q. What is the arrangement there as regards en- 
hancement for wolls P— There are a certain number of fixed 
rate tenants whose rent cannot be altered or enhanced under 
sny citoumslanoes ; the Btatus of the other tenants is the 
same as in other paits of the United Provinces. 

14. Q. Therefore after a certain number of years there 
would be enhancement P — It would depend whether the 
landlord applied to enhance or not. 

15. Q As regards the landlord, what does ho pay 
suppose he made any improvements^ —lie would not have 
to pay any extra revenue to Government 

16. Q. Nothing P— Nothing. 

17. Q. \ ou say — “ 1 would not recommend permanent 
exemption, but the presont system so far has had only 
the beginning of a trial." Was it not in the settlement of 
30 years ago?— I havo no peisonal experience to judge, but 
from the assessment statements I have scon in Lucknow, 
which 1 was re-assessing, I never came across a case in 
which they seemed to have made allowance for improvements 
cf that sort. 


(A It. Roberts.) ■— » The settlement now expiring was 
made 30 years ago. There was then no way of bring- 
ing the benefit of improvements— wolls, which were mostly 
tenants’ wells -down to the tenant, because the landlord 
took the rent and the assessment was based on the landlord’s 
lent, modified in the old settlement by the Settlement 
Officer’s estimate of what the rent ought to be. 

(The President .)— There was never any idea of dimi- 
nishing the estimates on condition the landlord made a 
corresponding diminution in his rent P 

[Mr. Roberts.) — No. 


- Whc President )- You say in reply to question 

o Loans under tho Land Improvement Act aro not 
freely taken,” and you give three reasons for this, viz. (a) 
over-work, (6) responsibility, and (o) rapacity of subordinate 
officials, We have had very much the same evidence 
all over the country. You go on to say—' '« Tahsildais and 
Collectors have too much work us it is, to get through it 
m a really satisfactory manner." Are you, to begin with, 
in favour ot pushing on takavi advances and giving them 
freely for land improvements, say, for wells P-It seems 
to uie that in an ordinary season you don’t get much in the 
way of applications for takavi t but it is when the crops are 
very bad and the people have a difficulty in paying their 
revenue that you get a great rush of applications for takavi , 
which always gives rise to tho idea that tho desire to get 
takavi is not so rnuoh the desire to improve as to get a little 
ready cash. And then again when you give out takavi you 
really do not know what a well will cost ,and you have to 
rely ou the kanungo or Tabsildar** report that a well is really 
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needed ; end all these things take up so much time and there 
is such delay and leakage that I don’t know at present that 
you really would do very much good by giving takavi. 

19. Q. Would yon advocate a special officer being told off 
to go about with money in bis pocket, and to take up tbeso 
oases and settle them in a more summary way P l>o yon 
think that would bean improvement P— I think, if you have 
one officer to give takavi and tho other to collect it, you 
will find that a very fair amount of takavi will be realised 
with great difficulty, because the Tahsildar reports for 
takavi given through the Tahsildar, and he is the best 
man to know with what difficulty Government dues are likely 
to be collected. 

20. Q. As a matter of fact, do tho Government lo*e very 
much in bad debts from takavi /—I think they lose very 
little, except possibly with famine takavi , of which I have 
had no experience. 

21. Q. Do you think, if certain difficulties could he got 
over, that it would bo for the good of the country to borrow 
more from tho Government for improvements like wells ? — 
Yos, I certainly think it would be a good thing ; only you 
want a more or less settled plan of operations, and yon also 
want to know where wells aro required und how much they 
are likely to cost, so that when a man applies for takavi 
you could look up his village and say “a well here will cost 
so much, and there is a real necessity for wgIIb bore." Then 
yon would savo one preliminary inquiry any way. You 
would say to the applicant '* a well in jour village is likely 
to cost Uh. 250; and if you can furnish the necessary secu- 
rity, I will lend j oil Rs. 250.” And then you would save 
time too. 

22. Q. (Sir Thomas Jligham .) — Is there any limit, for the 
amount given for a WollP — For any particular well there is 
no limit. You are bound by the amount allotted to you. 

28. Q. ('The President.) Do you generally spend as 
much as you get allotted to you P — It depends chiefly on the 
season. If it is a bad season, you could generally spend much 
more than is allotted to yon, while in a good season you may 
find difficulty in spending what you have got. 

24. Q. In how many years do you generally require the 
Advances to be repaid for yakka wells P - In Gha/.iporo six 
or seven years generally. 

25. Q. Do you remember what it was in Aligarh P 
About the same generally P — I cannot remember. 

26. Q. Elscwheie in the south of India they grant 20 
years, and the law allows you to go as far as 20 years. Do 
you think the people would take advances moro readily if 
there was a longer time given to them in which to repay ? 
— I should think they probably would, but your security iu 
the meantime might, have been deteriorating. 

27. Q. Yes, Government has got to risk a little P — And 
again in some places wells cost a great deal of money, and 
of course the more you could spread it out, the more likely 
people are to borrow. 

28. Q. Do you think then that a little more elasticity in 
that respect might be helpful? — Yes, I think it very likoly 
would. 

29. Q. You say, replying to question 5 (</)—“ Total re- 
mission in case of failure to obtain water would lead to great 
abuses and is to be deprecated except in very exceptional 
cases.’* What ore tho great abuses you rofer to? —It 
is exceedingly difficult to say whether jou will get water or 
not. If they knew there/vas a chance of getting it remit- 
ted, they might borrow a large sum for building wells 
with the full intention of sponding nbout a quarter of it on 
the protence of building the well and pocketing the rest. 

30. Q. Do you think they really would do that P —Yes, 

81. Q. (Mr. Muir* Mackenzie,) — You could get over 
that by making the advance in instalments ; could you not P 
—•Yes, to a certain extent, but it is very difficult very often 
to say how much a man has spent ; and, as far as I can see, it 
is impossible to estimate in some oases definitely what a well 
is likely to cost unless you know exactly tho substrata and 
the depth you will have to sink. 

82. Q. (The President.)— Would you advocate having 
boring apparatus at the head-quarterB of each district to be 
lent out when required P— You would also have to have a 
trained staff to work this boring apparatus, 


83. Q. There is a man now attached to the Agricultural 
Department for this purpose. Would it be a better thing 
to nave several men attaohed to the department, say, one in 
each district ?— I think, if you had one man in each district, 
probably he would be idle a good part of his time. 

34. Q. On the other hand, if tho thing was really being 
seriously taken up, one man for the whole of the United 
Provinces would not bo enough P— No. 

85. Q. (Mr. Roberts.)— Have yon made use of him P 
— Yes. I had charge of some Court of Wards* villages in 
Muttia, and I hud up the departmental tube sinker and L 
tested for tho mot a and I found out the exact depth, 
and tho wells in that place had to go down to 82 feet. It 
was all smd down to 82 feet. 

36. Q. (Mr. Muir-Mackenzie.) — And you built wells 
at that depth P — Yes, a well was built. It was completed 
just before 1 left Aligarh or just after ; 1 forget which. 

37. Q. {The President.) — It would cost a lot of money? 

— Yes. It would cost Its. 800 at least. • 

38. Q. (Mr. Muir- Mackenzie.) — Will it he worth the 
money when you have got itP— Of course thoio is a limit 
when it becomes too expensive. 

89. Q. { The President.)— I suppose the water would 
rise in it, P— Thoro aio probably 40 feet of water in that well. 

40. Q. You would not have to hale it up from 82 feetP 
— No ; tho water rises up. You often have to take a well ho 
low, not on account of tin water level being too low, but on 
account of getting no foundation. 

41. Q. Then, as regards questions 23 to 33, I would like 
to ask ymi ; do you think it would be a good thing for the 
country if the Canal Department at slack soasons were t it 
till up jhils and tanks P — Yes, hut it depends on the locality. 
Iu some places the water level in high and tho country is 
water-logged, and there it would b<* a bad thing ; but there 
is a part of Aligaib district in the south where the water 
level has been sinking continually for years and where many 
masonry wells have become absolutely useless, and thero it 
would he a good thing. 

42. Q. ( Sir Thomas Jligham )— What was that sup- 
posed to be due toP— I think it is duo to the drainage. 

43. Q. (The President.)— To over-drainage P — Yos. 

44. Q. In your answer you suggest that Bull’s dredger 
would be a good thing to have in each Talisil P— Yes. 

45. Q. Is Bull’s dredger used inuoh in sinking wells P 
— The Hathras Municipality sometime ago sank a well in 
tho Town Hall compound, and one of the hanias in charge 
of it borrowed a Bull’s dredger for tho purpose from Aligarh. 
They excavate the sand much quicker ; tho uative/Aciw is 
a vory kachcha arrangement. 

(Sir Thomas Higham.) —It depends on the depth. 1 
think that the jham is better foracoitain depth. 

46. Q. (The President.) — In reply to question 41 you 
discuss tho taking away of canal irrigation from people 
who have already had it, and you say u of course tho 
owners would havo to bo compensated for the withdrawal of 
canal irrigation, and this should be done on a liberal scale.” 
Do you contemplate under certain circumstances that it. 
would bo expedient to take away irrigation from people who 
have once had it ?— I think I havo said somewhere that 
until you know the relative position of the mota yon can- 
not say what effret the taking away of canal iirigation 
would have on the practicability of wells ; and if you had a 
regular survey made, jou ravjht be able to say for certain 
that the water level in certaiu tracts might enable wells to 
be conveniently sunk and deeply. In that oase it seems to 
me such a waste of oanal water to use it where you could 
get a sufficient supply from wells. 

47. Q. We have a problem now before us in certain 
parts of the Punjab where there was fully developed well 
irrigation which was superseded by canal irrigation which 
has been going on for 60 or 60 years P — I should think, 
even if you had to pay down a good sum in cash compensa- 
tion, it would be a good thing for tho country probaoly to 
take it away. 

48. Q. (Mr. Muir* Mackenzie.)— Of course that would 
be a matter ns to what compensation you could give. But 
you also have to see that the other country does not deteriorate 
seriously P— Yes. And you ought to have these things 
surveyed beforehand to see what effect any change will 
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bring about. In Meerut the Settlement Officer, M r. Burkitt, 
told 1 m* that a large number of kachcha wells had become 
impossible in tracts where they had been before possible, 
owing to the canal. 

49. Q. Wore not these tracts saved by the canal P— Yes. 
No doubt the people themselves find the canal irrigation is 
cheaper than the well irrigation. Canal water is almost 
worth its weight in gold, and it seems a pity not to send it 
where it really is absolutely necessary. 

50. Q. (The President,)— Would you systematically 
restrict the irrigation of a district to 30 or 35 per cent., or 
some figure of that sort P— That is a very difficult question. 
I was looking at tlio statistics of Ghazipur for the last year’s 
rahi when there was no hathia , no Christinas rain, and, 
in fact, no rain at all ; and I found that at least, nine- tenths of 
tho area in the places where irrigation was possible, except 
on tho alluvial soil, was irrigated ; and I know if there had 
not been that irrigation, on the uniri igated land there 

would have been practically no crop. 

• 

51. Q. What is the irrigation done?— Almost entirely 
from wells. 

52. Q. Of course that is very different from bringing in 
outsido water?— Yes. 

53. Q. In the Aligarh district there is a great deal of 
usar and reh T — Yes. 

64. Q. Ilavo you ever soon cases where laud has been 

reclaimed by drainage and brought back to cultivation P— 

Yes. Aligarh was my first district in India; I went there 
in 1886.” I remember the camping- ground at Khair then. 
Most of it was usar with salt ofllorescence, but when I wont 
hack live years ago L could hardly believe it was the same 
place. All the salt ellloroaeence lmd gone and grass was 
beginning to grow on it. There was a gioat difference 111 
it. 

65. Q. {Sir Thomas Uigham.)— Was it cultivated at 
all? -The cultivation was gradually spreading and ono 
man applied to me for a leuso of some of the land which 
before had been absolutely uncultivnble. 

50. Q. ( The President.)— There used to be a great 
deal of trouble in the old days, 25 years ngo, on tho east 
Kai on Nadi from water-logging and swamping.^ Has that 
been improved P — Is that in the Aligarh district? 

57. Q. (The President.) — Both in BulancUhuhr and 
Aligarh P— There was no complaint about water-logging 
in Aligarh when I was there. 

68. Q. You have had a good deal of experience in 
Aligarh of tho relations existing between revenue and oanal 
officers P — Yes. 

69. Q. Do you think tho present system works well P— I 
think so. J don’t think it could be bettered. 

60. Q. I daresay von know that in the south of India 
the whole charge of the irrigation really rests with tho 
revenue officers, and that tho canal officer doon the techni- 
cal part of supplying the water in certain distributary 
ehanuels and so on. The whole of the minor distiibution 
and arrangements as to where the water is to go rests with 
tho Collector and his staff. Do you think that an improve- 
ment P — The present system seems to work quite satisfac- 
torily, and I don’t know whether tho other system would. 
Unless it is supposed there are any particular advantages 
to be gained, I would leave well alone. 

61. Q. In Ghazipur the irrigation is by wells P — Almost 
entirely by wells. Thero is a oortain amount of tank irri- 
gation too. 

62. Q. Does Ghazipur adjoin Nepal P — No. 

63. Q . (Mr. Roberts.)— A pro})os of what you wore 
saying about the system of revenue collections for the oanal 
irrigation, I have noticed occasionally in cases whioh come 
up to the Board, a great discrepancy between the canal 
jamabandi and villag ejamahandi. Do disputes arise as to 
the rates due and is there any difficulty about that, or are 
these only exceptional cases P — I don’t think there ought to 
be disputes, because when the canal amins go to measure 
the irrigated area, tho patwaris are supposed to go with 
tbera, and the paUoesri signs the canal amin's measurement, 
bo that if there is anything wrong, they are supposed to 
reconcile them on the spot. 

64. Q. Would the cases be rare then; do you think P — 
They are exceptional ; they are due to disturbing influences. 


65. Q. (Mr. Rajaratna Mudaliar.)— Could not the 
measurement and Assessment be left to the patwari who 
has to go over the fields in preparing his statistics P 

(Mr. Roberts.)— But here the canal authorities are 
furnished with the patwaris papers and they have to go on 
that. 

66. Q. (The President .) — Do you find complaints 
mado against Canal Deputy Magistrates as being one-sided 
in their judgments ?— No. I think my experience is that 
Canal Deputy Magistrates are genet ally extremely lenient. 

67. Q. (Sir Thomas .Higham.)—' With reference to 
your reply to question 4 that “ land irrigated from works 
constructed by private capital is exempt from enhancement 
of assessment during tho currency of the settlement next 
following the ono in whioh tho improvement was made." 
Do you moan to say exempt from all enhancement at all P— 
It is supposed to be exempt from enhancement for the in- 
creased rental due to the irrigation improvements. 

^ 68. Q. With regard to your remark that a total remis- 
sion in case of failure to obtain water ought not to be re- 
commended, do you think thorn is the same objection to a 
partial remission P — It is so difficult to say when a man 
has taken a loan whether ho has actually spent tho money 
for the object he has taken it for, or whether his objeot in 
taking tho loan was to save a part of it and to get tho whole 
loan remitted. 

69. Q. Is it possible to niako the advances by instal- 
ments P— Yea, that is what is gonerally done. 

70. Q. That i« to say, you give a man one-third of what 
ho asks for? — What I generally do is to decide first how 
much is to be advanced, and then I give him probably one- 
half of that, and when it is reported that he has done work 
to that value, then I advance him the rest. 

71. Q- Is not that security against their taking more 
than they want for tho work P — It would bo if you could 
be certain how muoh money had been actually spent, but 
you have to rely on the report of your subordinate, who is 
not a trained man. 

72. Q. Do you find that when wells are made that 
assistance is given in the village P— Yes, if a tenant makes 
a well, the other tenants will generally help him with 
labour and so on. 

73. Q. That is ono roa^on why wells Bhould always ho 
made by the people? — Yes; and not only that, bat they 
do it very much cheaper than we can. 

74. Q. You talk about dredging tho jhils P — Yes. I 

mean digging out the earth that gets deposited in them. 

75. Q. That would bo a very costly business P— Yes. 

76. Q. As regards the question of withdrawing canal 
irrigation from villages in which this is desirable, you 
suggest, that it woula be well to pay compensation in snch 
cases P— Yes. 

77. Q. But would any compensation be acceptable to 
the people themselves P Would they be willing to give 
up their canal irrigation P— - 1 think whonover anything is 
done compulsorily it is unpopular. If you tako up land for 
a railway, there is always somebody who complains that ho 
has not received his full compensation whether he has or 
not. 

78. Q. Do they ever give up their canal irrigation in 
villages and tako to wells P— I don’t think it has ever been 
tried. I think there is an order of the Board saying that 
canal irrigation will not bo withdrawn arbitrarily. 

79. Q. Do you think canal irrigation could be restricted 
by increasing the rates in such tracts P— I think that is 
probably tho most practicable method of doing it, boenuso 
then the peoplo who could use wells would do so, and the 
people who could not use wells would go on using canal 
water. 

80. Q. They would have to make new wells P — It would 
depend on how long the canal had been working thore. In 
some places thero are old masonry wells which are still 
existing, but where kachch a wells were made before the 
canal was made, of course these have all long since fallen 
in. 

81. Q. Would they make kachcha wells again or pakha 
ones P — That would probably depend on whether the water 
level bad been seriously raised by the canal or not, 
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82. Q. Then of course directly yon withdraw the canal 
irrigation, the water level will fall' again P — If yon withdraw 
it over a sufficient area, it probably will. The canal would 
make an alteration in the water levol over a much larger 
area than where it is actually irrigating, bcoause the whole 
subsoil after a certain distance is almost pure sand, and as 
soon ns the water reaches that sandy strata, it raises the 
walor level for a very considerable distance. 

88. Q. When yon withdraw your canal irrigation you 
would have another change, and you might have to re- 
introduce it again P-— Probably there would bo a certain 
amount of risk unless you bad full data to go on before- 
hand. 

84. Q. (Mr. Muir- Mackenzie,)— Cm you give me any 
idea whether the number of wells entered in the statistical 
records may he takon as fairly accurate P — Yes. 

85. Q, The patwaris * papers me practically correct as 
icgards that P — Yes, very fairly so. 

80. Q. That is to say, as to the number of wells used. If a 
well is not used, it will not be shown in the statistical reeouls, 
so that, it is not very easy to find out apparently what wells 
are new and what are old ?— You could see that up to a 
oertuin year only a certain number of wells, say 25, had 
been actually used ; and if, at the present day, you saw there 
were 45, the chances are thero would bo 20 new u oils. 
And then you could look up the old settlement records to 
see which "particular fields those wells were in, and jon 
could always locate thorn. . 

87. Q. You had no difficulty in ascertaining from the 
pafwari* 9 napers that there were a certain number of now 
wells. Your difficulty was to find out where they were?— 
On settlement work I had to inspect, seven square miles of 
eoanti y every day. It you had sufficient time, of comse 
you could find them out without any difficulty, but it 
would save you so much time if tho people themselves came 
up and said there wore such and such new wells. 

88. Q. Yon say the fear of enhanced rent does prevent 
the tenants from making wells; are thore no other diffi- 
culties. P For instance, does the landlord not require his 
permission to be obtained P— I think in a considerable 
number of cases in Aligarh and Bulandshahr where the 
landlords had a great dispute with their tenants, f.hoy do not 
like their tenants to he at all independent, and I am quite 
oertnin Unit they ofton do their very best to prevent tenants 
making masonry wells. 

8V). Q. What would they do to prevent them P— Tho 
landlord has a great hold over his tenants. If they are 
not occupancy tenants, he can eject them ; and even if they 
are occupancy tenants, a rioh man can harass them in a 
thousand different ways. 

90. Q. Quito sufficient to deter them from making 
wells? -Yes, 

91. Q. Theiefore may it be takon that in a great many 
instances, unless the tenant can square his landlord, he will 
lave great difficulty in making wells P— Certainly, l think 
so ; I have *een a tenant come np to the son of tho Raja of 
Mursan and ask him to allow him to make his well pukka , 
and the Raja has evidently refused to allow it. 

92 Q. (Mr, Roberts ,) — And he is a fairly intelligent 
landlord?— Yes; I did not like to interfere between tho 
landlord and the tenant, because 1 felt a tenant was so 
completely in the hands of the landlord that I Bliould be 
encouraging him to his own loss. That was under the old 
Rent Act. This new Rent Act has put things on a much 
more satisfactory basis. 

93. Q. (Mr, Muir- Mackenzie ,)— That is to say, it will 
enable the tenant to re-settle the rental. But won't the 
landlord always be able to harass him?-' Any way tho 
tenant now knows he has a legal right to do it, whereas 
under the old Act it was not definitely laid down. You 
could only prove it by implication from various other sec- 
tions. 

94. Q. Now he knows he has a light to make an im- 
provement P — Yes. 

95. Q. Now in the districts with which you sre ac- 
quainted, do you consider that it is possible to multiply the 
number of wells largely with advantage? — In Ghazipur I 
was lately looking up the statistics, and 1 find that in the 
last rabi season very nearly the whole area that could have 
been irrigated was irrigated from wells, so I don’t think 
there is any great necessity for extending irrigation there. 
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90. Q. How did you judge what area was capable of 1 « . '* 
irrigation from wells there? — Thom ore certain tracts of 1 0 

country, the alluvial \ alley of the Ganges, whore the 
substrata is almost sand for an unknown depth, and there 
wells cannot be made and are not used ; and, as a matter of 
fact, these tracts do not require iirigation, because the soil is 
very retentive of moisture ; but I found in pergennahs 
away from the river that nearly the whole of tho rabi area 
had been aotually irrigated from wells. 

97. Q. Therefore thev don’t want any more P — Yes, 
of course the moie wells you have, the more careful your 
cultivation can be. You can grow more gulden crops 
where you havo numerous wells than where there are few. 

98. Q. Is not there a certain amount of tank irriga- 
tion ? — You can more or Iosb divide the district up into 
three tracts and three classes of soil. The first is tho allu- 
vial tract, in which irrigation is, I should think, unnecessary 
and generally impossible; (2) the oidinary tract of loom 
without any usar , the greater part of which is iuigable 
by wells ; (9) the usar tract in which rice is the principal 
crop ; you cannot irrigate rice fiom wells, because it wants 
too much water ; and yon cannot grow rabi thero. The 
only thing for that u* to make embankments to hold back 
the water in nullahs and depressions. 

99. Q. Is there much scope for increasing tho number 
of embankments? — The great difficulty in the way of that is 
that the land is very much sub-divided among many villages. 

In each village there arc a very large number of co-sharers, 
and you can never get these men to combine ; two or three 
people may hold out and then the other people will say “ we 
are not going to improve bo and so's land at our own cost, " 
and thus nobody does it. 

100. Q. I>o you see any remedy for that, P — The law 
gives legal powers to comppl partition if people desire 
it against tho will of the others, and they have to pay up. 

It seems to me the only way of getting irrigation improve- 
ments through is to give legal powers to let a man apply 
foranthoiity to make an improvement and charge the 
proportionate cost to tho others. Of course that would 
be a very difficult thing to do. 

101. Q . (Mr. Roberts .)— Apart from the qunrrols of the 
shareholders, is not theie another difficulty in impiovements 
of that kind ; for instance, if you make a bund in one field 
and other fields suffer fiom that bund , the people say 
“ why should wc lose six pence in order that the others may 
gain a shilling P” — Yes, it is a very difficult question. I had 
a case in my own expeiienee the other day. There was a 
village in which tho Court of Wards had a share and a 
large quantity of land had gone out of cultivation simply 
owing to a large embankment that had been made having 
been rendered useless by the escape being washed away, 
and J did not, see why I should improve tho whole village 
at tho expense of the Court of Wards. So I had up the 
other co-sharers and I said to them “ this is a very 
necessary wotk,” and they all agreed that it would he a 
very good thing if it was done. I said to them “ if all 
the co-sharers will join the Court of Wards in raising 
a loan, I am quite ready to give you tho necessary 
taka in to do this work ; only I am not going to do it at 
tho whole expense of the Court of Wards If you want 
it done, you must all join in and give security jointly.” 
Although I had made arrangements with a certain tenant 
who, they suggested, was the right man to do the work — 1 
quite agreed to that ; in fact, I agioed to everything th<?\ 

Raid. — not one of them would come forward and apply foi 
taka vi. 

102. Q. And the work was left undone then P — Yes, the 
village iB in a very bad way, so muoh so that we have got. 
a lot of land on produce tents theie, and the tenants will 
not sow it, nor will they relinquish it, and the ground is 
^ringing us in absolutely nothing. 

103. Q. (Mr. Muir- Mackenzie.)— Tint was owing to 
this work having fallen into gross lepair. Was it no- 
body’* duty to keep that work in lepaii E — It belonged to 
the co-sharers, and it was their business to look after it. 

104. Q. It was their duty P— It was not ft legal duty, but 
it was to their interests to keep it in repair. 

105. Q. Is theio no custom to the effect that the gam in- 
dars should keep these woiks in repairs P— I think generally 
not. In one or two arbitration eases that have come to 
my* notice it has been decided that the zamindar has to 
construct a certain work and in time of need all the truants 
must turn out and keep it in order. 

2 L 
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Mr. R. A . 106. Q, flow was that. decision arrived at : on the custom 

Molony . 0 f the country ? — No. It was a case in which a zamindar 

“• had appiied foi enhancement of rent from a large number 

of tenants in I»i« village and they had all agreed to refer 
t ho dispute to arbitration, and the arbitrator came to 
tins deci-ion. 

107. Q. You don’t think there is any definite custom 
in regard to such matters P —No. I don't think thcro is. 

108. Q. Can you make auy suggestion for keeping tho«e 
woiks m a more efficient condition ?— Without some form 
of compulsion, and unless you ran invest somp one with 
legal authority to do a work and charge part of the cost to 
the othe v people. I don’t think anything can be done. 
It seems to me also that the ordinaty natives of the 
district don’t seem to understand how to make overflow 
wens. I believe, if they were shown one or two over 
llow weirs, it is quite possible some of them might come 
forward and follow the example. 

109. Q. Have you any river channels in Ghazipur P — 
No. 

110. Q. In ouler to fillup the tankB you have not what 
they c.»U I'ains in Ron gal P— T don't think so. There are 
no mnbankmonts thrown across river channels if that is 
what is meant. 

111. Q. V on don't lead o IT the water by small channels 
from the stioams P- No. The lift is too great to make 
it worthwhile. Of course they lift water out of tanks. 

112. Q. (Mr. Roberts.) — In Ghazipur iou have only one 
or two streams that could possibly he bunded P — Yes. 

113. Q. (Mr. Muir- Mackenzie.)— To g<» hack to the 
wells, when a tenant makes a well, of course the landlord gets 
VO enhancement of rentP -He is supposed not to. 

114. Q. Do you think he actually does p— I don't know. 
I have not come across eases of that sort. I should cer- 
tainly knock off part of the enhancement if a ease came 
before me, if a tenant had effected an improvement himself. 

115. Q. Do you think ho gets it by agreement P — It is 
very difficult to Bay. 

llti. Q. Had you made any laud levenne settlements P 
—Yes. 

117. Q You did not allow for any enhancement of rout 
on account of wells, 1 presume ? — The way 1 did it in Luck- 
now was to take the total assets as they appeared to be, and 
then to say there are bo many new wells, for which I give 
a lump reduction on the assets. 


12». Q (Mr. Muir- Mackenzie ) — Referring to the pre- 
vious question of extending wells in Ghazipur, you do not 
think many more are wanted. Wh »t about the other 
disbuds? Can wells be largely extended, for instance, in 
Aligarh and Lucknow P Do you think many more wells 
could be made with advantage in those districts P— * I knew 
nothing about wells wheu I was in Lucknow, so I can say 
nothing about the Lucknow district, and in the Aligarh 
district I think there probably is a considerable scope for 
increased well sinking, but there is this danger to be fcare 1 
that if you increase the drain on the subtil watev-supplj , 
it is quite possible it may fail. 

120. Q. Have yon ever .formed any ideas os to how 
close von can make wells together in any part without 
trenching largely on the subsoil water-supply P — If you 
put one well down here and anotheT well down, say ten 
yards ofF, 1 don’t believe that it will affect the head of 
water to any considerable extent ; at least not the permanent, 
supply ; but in a large tract of country, if you were to put 
down a large number of wells and work them altogether, 
then there is no doubt, I think, that the water level would 
fall. 

127. Q. You have not come to any idea as to the limit 
as to whether \ on could work one well in 10 or 20 acres P — 
That would chiefly depend on the depth of the water level 
above what they call the nwta. Working a well depresses 
temporal ily the water hvcl in the well. This depression of 
the water level is necessary to give the head necessary to 
drive the water through the subsoil into the well and may 
he st\ led depression head. If the normal depth of wator in 
the wells of a tract was vory considerable, say thirty feet, it 
is probable that any number of wells could be worked in 
that area without reducing the normal water level to a point 
at which tho necessary depiession head would not be available. 
If, however, the muia in a tract of country is submerged 
to a depth that leaves only a small margin beyond the 
necessary depression hoad, a large increase in tho number 
of wells would probably bo useless, beoauso the fall iu the 
normal water level of tho tract would reduce the depth of 
water in the wells to something less than the depression 
head moetewiy to give the wells their pioper supply. 

128. Q. It is a vory difficult thing to fix tho limits ; it 
depends on tho particular circumstances of each tract P - 
Yes, hut. one or two wells close to each other, 1 don’t believe 
do interfere. I have seen wells working very elo^e to each 
other. 

129. Q. What avorngo do you say well** iriig.ite in Gha- 
zipur ; 11 acres P —I have just worked it out. It is, on an 
average, about 11 acres that a well will irrigate in a year. 


118. Q. Whether the well was made by the tenant or the 
landlord P — The object was to keep the enhancement down 
as low as possible, ho I did not make any particular in- 
quii ies as to whether a well was made by the tenant or 
landlord. 


130. Q. Did you work that out from the statistics P — 
Yes. 

131. Q. Do you think they can bo relied on p — Ye*, 
fairly so. 


113. Q. If you had not boon wishing to keep down the 
enhancement, you would have had to make some distinc- 
tion ? — 1 am not quite certain what the Hoard’s circular 
says, or whether it distinguishes between the tenants’ and 
the lanuloids’ wells. If you aro assessing on recorded 
a^ots the tenant, has probably already gut his reduction, 
because Ids rent has not been raised. If his rent has not 
been raised, lie has already got the full benefit of it and 
therefore you don't allow anything on the revenue. 

120. Q. Does the circular distinguish P— Yes, it does. 

121. Q. Therefore when a tenant makes a well at the 
next settlement. Government will get no incivaso of revenue 
on account of that well P — None unless tho recorded rent 
has risen in the meanwhile. 

122. Q. And any rigo in his rent ought rot, if the law 
has been observed, to he due to the wells P— No, it ought 
not to. 

123. Q. On the other hand, if n landlord makes a well, 
Government will get an increase of revenue at the noxt 
revision of settlement P — Yes. 

124. Q. If the tenant makes a well, Government gets no 
enhancement if tho rent has not been raised. If, on the 
other hand, the landlord makes a well, Government docs get 
an enhancement P 

(Mr. Roberts )- Under the Act the rent of an ocou- 
panoy tenant cannot bo enhancod on the ground of any 
improvement effected by the tenant himself. 


132. Q. Havo you such ft constant check upon tho pat- 
traris that you can roly on them. I ask you this because 
in my own province, Bombay, this is very hndly done P — 
r lhe jutt wart's khasra is checked by seven al officials. l£ve»y 
well that is irrigating is supposed to bo marked in a ceitain 
oolumn and the.se are totalled up. 

133. Q. Do you really think the check is well carried 
out ?— I think it is 1 airly well carried out. 

134. Q. (Mr* Roberts) — W b on were the papers last 
revised in Ghazipur P— In 1882. In 1882*83 a regular 
sett leinont survey was made in Ghazipur, and everything 
was done under the supervision of the Settlement Officer. 
Since 1882 tho Ghazipur papers are ns correct as they 
can be. 

133. Q. (Mr. Mui*- Mackenzie.)— You suggested that, 
if necessary, a survey of the tnota of all the wells should 
be made. Would that not be an operation that would 
tske tip an immense amount of time and expense P— It seems 
to me that it is really not a very difficult thing. I don’t 
see why the kanungos should not be trained to uo it. 

136. Q. Trained to use the boving machines P — No. In 
a large proportion of cases the position of tho mota is 
accurately known ; there are only a certain proportion of 
doubtful oases which you would have to test. 

137. Q. Your point is, tho kanungos could do the survey 
and do it fairly well P — Yes. There would be a certain 
number of doubtful cases which would requite to be tested. 
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188. Q. How long do you think it would take to get a 
thorough survey of Aligarh P — The fiist thing ab- 
solutely necessary is to ascertain tho teohmcal terms in use 
in the different places. When I left Aligarh and went 
down to Ghazipur I found that the technical terms used 
in Aligarh were perfect Gieek to the people in Ghazipur. 
1 had to make inquiries and found out what the tei ms 
were that they used. 

13th Q. How long do you think it would take?-* A very 
considerable tortion of tho survey of the mota can be 
made by ascertaining and recoiding the knowledge possessed 
by the cultivators, and this should not bo a long or costly 
operation. Even wheie the result of this inquiry proved 
that a mota was not known to exist tho knowledge would be 
valuable. The first step would bo to ascot tain the vernacular 
technical terms in use in each district. The second is to 
train the kanungo s as to tho conditions of the subsoil 
required for wells to be successful. The third Is to train 
the patwaris through the kanungo*. The fouith is for the 
pat war is to ascertain, by local inquiry and plumbing exist- 
ing wells, where and at what depths tho mota exists. Tho 
roMilts thus obtained would be tested by the kanungos and 
by a few peii pate tic inspectors appointed for this purpose by 
tho Land Records Department. From this preliminary 
investigation the country can be divided into tracts (a) where 
the mota is known to exist and where there can ho» very 
little doubt as to the practicability of wells or their cost, 
(5) where tho mota is known not to exist at least down to 
particular depths which would fix the minimum cost of a 
well, the maximum being uncertain, the practicability of 
wells being very doubtful. In my opinion this muoh could 
be done for the whole province in about three j ears. When 
this had been completed, 1 would begin tube well experi- 
ments ard take up by degrees the whole of tract (6) except 
in the following eases : (i) where tho minimum cost is 
known to be too great foi well sinking to be financially 
icmunerarive ; (ii) where the water lovel is sufficiently high 
to enable percolation wells to be successfully worked ; 
(iii) where irrigation is already sufficient or impossible 
owing to the nature ol ih« soil or unnecessary. Until the 
aiea to be tested is ascertained, it is impossible to s.iy wlmt 
those experiments would cost or how long they would take. 

110. Q. Rutting aside famine years, you say Collectors 
do find some difficulty in getting rid of takavi't— Yes, in 
a great many places the people won’t apply for it. 

141. Q. Supposing you found some district undoubtedly 
capable of a largo extension of well irrigation, that is to 
say, tho soil suitable and the mota and other conditions 
favourable, do you think that if the Collector or District 
Officers pushed the matter they could get rid of largo sums 
of money P — Yes, advances would be largely taken. 

142. Q. Do you think then that one can go bo far as to 
say that to a certain extent it is due to want of push that 
advances are as small as they are in ordinary years P— At 
present you are given takavi absolutely blindly. 

143. Q. Do you think it is owing to that, or do vott 
think tlat the number of officers who loally care about the 
subject is not very large P — I would ask you to look at 
it from my point of \iew. I could distribute a large 
amount of takavi if 1 set myself about it, but I don't know 
how much Government money I am wasting or bow 
much of it will be utilized. JVly staff is very bad and 
inefficient, and I fee] at present that I would be doing as 
much harm as good in distributing u lot of takavi. 

I44<. Q. Do you think that is what deters a lot of officers ^ 
— 1 think so. 

145. Q. You cannot ascertain whether the money is 
propei ly spent ?— Yes. I would like to mention one other 
matter, if I may. If there is any talk of the Karumnassu 
Canal, 1 believe there is a portion of Ghazipur in which 
it w'ould do some good. 

146. Q . (1/ie President .) — Does Gbaziptu cioss the 
Ganges P — Yes. 

147. Q. (Mr. liajaratna Mudaliar.)— A s regards the 
accuracy of these statistics, I find that in 8a ha ran pur tho 
number ot wells in 1899-1960 was about 7*600 ; in 1 000-0 1 
the number was 6,800— a difference of 800; but the 
area iriigated has tallen fiom 72,787 acies to 16,627. Can 
you explain how it comes about that there is this large drop 
while the number of wells only decreased by 800 P— No ; 1 
don't know how that can be explained. 

148. Q. The same thing occurs in other districts, so that 
I am inclined to doubt whether these statistics are correct. 

Vol. IV. 


149. Q. What is the average area litigated by earthen 
wells ss compared with that served by masonry wells P — It 
depends ; (here are two kinds of earthen wells, spring wells 
and percolation wells; percolation will irrigate only a small 
area, and they are worked by countei poised levers or 
** dheuklis.” 

150. Q. In a very dry year what would ho the average 
area irrigated by each woll P — In Glmzipui lust year we had 
a very dry year, and 11 acres was the area irrigated by each 
well. There aie not main wells in Ghazipur wLi<.h run 
more than one mot ; some of (lie wells aie lever wells. 

151. Q. How many waterings arc given to each field P — 
Last \eai in Ghazipur tLoy certainly had to irrigate beforo 
they sowed, and they must, have irrigated twice afterwards. 

152. Q. As regards 1 c pairs of irrigation woiks, you said 
there was no particular custom ns to keeping them in order, 
but would it not happen that at tho revision of settlement 
the Settlement Officer would have to reduce ients if works 
are in bad order ?— Ghazipur has a permanent settlement. 

153. Q. Hut wheie tlurc is a revision ol settlement P — Of 
c.ouisein a district which was temporarily settled the tenant# 
might apply for a reduction of levcnuo on the ground that 
their irrigation works were not in proper oidet. 

15 4. Q. And tho Settlement Officer has power togivnt 
an abatement of lent P 1 — Yes, generally. 

155. Q So that would afford tho landlord u strong 
stimulus to keep the work in ordei P — Yes. 

156. Q. As a muttci of fact, aro there any cases in which 
such reductions have been granted? — I have not come across 
any. 

157. Q. As legal ds your objection to remission incases 
of failure of wells, your chief difficulty is in making a 
correct estimate of the amount spent P — Yes, whether a 
man is honest or not. 

158. Q. Gould nut a tahsildar be entrusted to make a 
pi oper valuation P— I think it is exceedingly difficult to 
estimate the amount spent on wulls; in the Hist place, a 
considerable portion is under water and the bottom of tho 
weli may have been choked up with sand ; you may he 
wrong ms legards the depth of the well ; then some masonry 
is first class and some second olas*'. Tahsildars and even 
Collectors do not know the rates and find great difficulty in 
saying what is the cost. 

151). Q. Could not. the Public Works officers be asked to 
help in the mutter? — They have a vi ry fair amount of woik 
to do already. 

160. Q. Rut these eases would be raie P — Yes, perhaps. 

161. Q. This point has been very strongly insisted upon 
in other provinces P—1 f you make a trial boring with a tube 
well, you can make certain at what depth water will be met 
and the cost, etc. 

162. Q. Rut if you had, say a hundred applications, that 
would be veiy dillioultP — it would be cheaper to spend tnoio 
money in gelling appaiatus and making certain of the 
substrata than to spend, say, Ks. 60U on each well which 
may be absolutely wasted. 

163. Q. In giving advances do you think it is absolutely 
necessary to find out the cost of the well p — 1 thiuk so, 
became a man may know tho cost will bo Kb. 200 and thiuk 
this will bo a good chance of getting Rs. 400. 

161. Q. You don't lose by giving the Rs. 400 so long as 
the sccunty is good ; what is the necessity for these inquisi- 
torial inquiries ; the idea is to encourage the construction of 
wells. As a mattei of fact, do tho people ever apply for 
larger sums than are neeesbai \ ; are they not afraid of being 
indebted to the sircar F— I am afiaid 1 have not sufficient 
touch w-ith the people to be able to say. 

]05. Q. Do 3 on experience any difficulty in recovering 
luausP — There is sometimes very considerable difficulty. 

166. Q. Due to what?— I think it jh due to pi oper 
cjnsideiation not having been given at the time tho loans 
wore advanced. 

J67. Q. (Mr. Muir m Mackcnzic .) — Still if all is recovered P 
— This year I have went up two or perhaps more proposals to 
sell up hypothecated laud for luinino advance*. Coinpa- 
lativcly small amounts have been written off as irrecover- 
able. 

168 Q. (Mr. Rajaratna Mudaliar. Y~\% the loan a first 
charge upon the land, or does the hmdloid's rent tak e 
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precedence over it ? — I think it is a first chargo except on 
the actual produce of puiticular fields. 

1 69. Q. I** the debt due to mono} -lenders recognized P — 
If the mom* ) -lender has a mortgage which is prior to the 
takavi lean, of course the mono} -lender'll loan takes prece- 
dence. 

170. Q. Precedence over the Government loan P — Yea. 

171. Q. Do you not take encumbrance certificates before 
gi anting loans? — Yes, it is supposed to be done. 

172. Q. If land is pieviously encumbered do you refuse 
loans V— Yes, unless it is only encumbered to a verj small 
extent. 

173. Q. On lands irrigated bj wells me there differential 
rates of rent with lcfeicnre to the crops laised? — Not in 
Ghazipuv district; in some Couit of Wards’ estates an 
extra ehaige is laid on sugarcane. 

174. Q. Not on other crops?— No. 

175. Q. (Mr. Roberts.) — As regards takavi , advances 
•me given for 'pukka wells? — Yea. 

170. Q. Aie advances made to tenants or landlords P — 
Generally to landlords, hut sometimes to tenants who can 
give landed security. 

177. Q. It is generally made to landloidsP — Yes. 


17 8. Q. As a matter of fact, have the existing well* been 
built by tenants or landlord* P — I have come acioss a great 
number built by tenants ; l think tenants sink quite as 
mail} as landlords. 

170. Q. Dividing zaminduts into cultivating and non* 
cultivating, which is it that build wells P— Cultivating. 

180. Q. The larger landlords who live on rents don’t 
build wells? — No; wells are built by tenants and culti- 
vating landlords. 

181. Q. And advances are mostly made to non-cultivating 
landlords P — Yes. 

182. Q. W hat security can a tenant give for a well cost- 
ing Rh. 300 to Ha. 400 P — In Ghazipur they can give fixed 
rate holdings; other tenants have no security unless they 
ha vo a share in some proprietary rights or unless they can 
get somebody to stand for them. 

183. Q. Occupancy tenants’ rights are not transferable P 
—No. 

184. Q. A simple occupancy tenant on liis holding has 
piactically no security to offer for a large loan?— No. 

185. Q. Is that not a great difficulty in the way of a 
proposal to increase takavi for building wells?— Yes, unless 
yon make occupancy holdings saleable. 


Mr. S. 11. Butler, C.I.E.* 

( Allahabad , 24th November 1002.) 


1. Q, (The President.) — What posts have you held in 
this Piovineo, Mr. Butler? — I have settled the Sitapur 
District and also the Kheri District. I \\a*> in cliargo of the 
Haidoi Settlement loi some months. 1 have not done any 
real inspection work in llardoi. Sitapur and Kheri are the 
two districts through which the old Sanlali project went 
find. 

2. Q You are, I suppose, pretty familiar with all the 
, ligaments pro and eon of the Surdah Canal?— Yes, 1 am. 

3. (J. What is your opinion P— I think it would ruin 
Sitapur. 1 undeistand they won’t irrigate Kheri. Kheri 
and Sitapur are watei -logged us it is. The spring level is 
said to he rising and to have lisen very largely since 1871. 
This is an engineering question that 1 don’t know anything 
about, bnt I do know that the whole of the Gumti terai 
has gone out of cultivation since the last settlement. 

4. tj. When was that?— In 1890. 1871 was the year of 

the gicat Gumti floods ; people say that the bed is silting 
up. It is absolutely essential according to tho engined s, 1 
believe that, it you run a canal through Sitapur, you should 
drain off the existing.//*;'/*, which are innumerable iu the 
middle of tho district, into tho Gumti. Mr. King and 
Colonel Coi bet doubted whether tlu* Gumti would take so 
much water. I am certain it would not ; the diuinage is 
inadequate as it is .it times of heavy rainfall. In 1871 the 
floods washed away parts of Azam garb ami did a lot of 
damage. In 18'.'4 the Hoods came above the floor level ot 
the Cliutlei Manzil. \\ hether these floods have silted up 
tho bed, or whether the silting up has been a slow process, I 
don’t know. 

5. Q, It has not been made the subject of scientific in- 
vestigation ? — No. 

fi. (Mr. Roberts.) — There was a special enquiry iu 
1891. Mr. Passanah, an engineer, was put on to go about 
the country and seo what could be done. I never saw the 
lemltP — People say the river has been bridged in so many 
places that the Hoods have been checked, and the bed 
thereby raised. 

7. Q (The President.) —Is it possible that the Surdah 
water is getting into it? — The Gumti vises in swamps not 
far from tho Sardah and possibly tho Surdah water is get- 
ting into it. (Conversation ovei map.) The Sardah has 
completely changed its corn sc. The small stream (the 
Dahawur) formerly connecting the Sardah and Gogra has 
now become the main stream. 

8. Q When \ou say that introducing irrigation into 
Sitapur would tuln tho country, do you mean that it would 
increase the watm-loggiug that already exists?— Yes. 


9. Q. Would there he any danger if a high level canal 
was taken through the district ?— Yes. 

10. Q. Even it water was passed through without giving 
ii ligation P— 1 think it would be a veiy dangerous pioceed- 
ing. You would have to take it right across the natural 
line of diainage. 

11. Q. A proposal has been made of making a very much 
reduced Sardah Canal to cross the oountry there and of 
giving irrigation to Hardoi at the end of the KharifV — It 
would not touch Sitamir. I could not give an opinion 
about Haidoi, except tn&t the drainage is voiy complicated 
there already ; it would be necessary to have a very eaieful 
survey. - 

12. Q. Are these distirets thoroughly well irrigated ? — 
Yes. Jn tl o south of Oudh, as you know, wells are very 
numerous. In the four south-eastern districts of Pnrtah- 
garli, Sultanpur, Fyzabad, and Rac BaTeli 42,919 pakka 
w'ells have been made since the last settlement, 9,099 in 
l’utabgarh, 7,461 in JSultanpur, 15,000 in Fyzabad, and 
11,3,39 in line Bareli ; iu fact, their is a pakka well for 
every 30 acres of cultivation. In Unao, Lucknow, and Bara 
Panki, the three central districts, 18,717 ruasoiny wells 
have been wade since the last settlement. 

13. Q. ( Mr. Roberts.) — That is the settlement of 1809 ? 
— Yes, the first regular settlement since the annexation. 
There is about one well for every 60 acres of cultivation 
m these central districts. In the tour districts of Haidoi, 
Sitapur, Kheri, and Babraioh 7,471 wells have been made 
since the last settlement, and there is one well for 225 acres 
of cultivation. I think these figure* show that the com- 
plaints that landlords don’t allow their tenants to make 
wells are unreasonable. 

14. Q. (Mr. Muir* Mackenzie )— llow ’many wells have 
been made by tenants ? — I have separate figures only for 
Partubgarh ; out of 9,099 wells 6,9s6 wero made by 
tenants, »nd Partibgurh is a district in which there have 
always been, since the beginning of the Oudh controversies, 
the most numerous complaints that tho landlords don’t 
allow their tenants to make wellB. These figures aie taken 
from Mi. Sanders’ Settlement Report. Of conrse landlords 
do sometimes object to wells being made, and I have 
myself investigated about 20 or 26 complaints by tenants ; 
most of these wore by high caste tenants who were in large 
arrears of lent ; in one or two cases 1 thought the landlord 
was behaving arbitrarily ; in one cuse I remember parti- 
cularly he said the tenant was only making a well as a 
first step to getting a giofe. You know, no doubt, that 
by u custom of the country wells and groves are married 
together. Sleoman talks of this custom in his books ; it is 
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c otnmonest among Rajput*, but it is also common among 
other oastos. In Northern O-idb, where land is abundant, 
most people who make a well also get a bit of land for a 
grove from the landlord and tl»e two are married with 
regular cet oniony. In the south-east of Oudb the grove 
area is decreasing ; the pressure of populat ion is groat, and 
the custom is, I imagine, bie\king dowu, but anybody who 
can afford to have n grove and well will marry them. A 
man who digs a well cannot drink any water from it 
until it is married to a giovc; and a man who plants a 
grove cannot take fruits from the grove until it is married 
to the well ; that prohibition only applies to the person who 
makes the well or grove, not to other people. The figures 
show that in South Oudb the grove area is decreasing, 
while the well area is enormously increasing, which mean i 
that the custom h breaking down t here. 

16. Q. In the ease of wells made for irrigation that is 
not necessary P — No ; but everyone, who can, marries his 
well to a grove or a tree. These figures show that the 
tenants of Oudh are pretty well oil'. 

16. Q. Wore you in Oudb in 1806*97 P- Yes, I was in 
charge of the Sitapur, Kheri, and Haidoi settlements. 

17. Q. Was there much distress? — Distress was great in 
Hardoi, hut Ilordoi had lioen broken by tbo wet year? from 
1890 to 1894 ; Sitapur bad suffered, but it is a lich distiiot; 
there are big landlords and they helped their tenantry 
through, liardoi is a poor district with a great deal of 
sandy soil which suffers more than any soil in wot years ; 
bajra and moth are destroyed entirely in very wet years. 
Hardoi has much sandy soil and it also has much which is 
waterlogged, so that it was broken before the famine and 
the famine came and finished it up. The settuiucnt which 
might otherwise have woikcd all right had to bo revised. 
Haidoi will awnys feel drought ; Sitapur will not, nor will 
Khcti. 

18. Q. What arc the chief crops? — Bajrct, moth, urd , 
and moony. 

19. Q. Would the} not Horn ish in a dry year? — Ves if 
they get water in good time, but they aro very delicite and 
in the famine year the rainfall whs not timely. 

20. Q Would you say that a district where every 30 
acres can be protected by a well ia protected from famine? 
— 1 think it is protected us fur as people who have lands 
are concerned ; yen, I think it is protected. 

21. Q. We cannot of course protect it from high prices P 
— Exactly. 

22. Q. (Mr. Muir*Mackeuzie.)—TYwxi then* is employ- 
ment for labourers ?— In the four south-east districts the 
population is very dense. In ordinal y years I should say 
the people geuei ally employ more labourers than are abso- 
lutely necessary for the work , there is a general feeling <d 
kindness at harvest time. Hut when prices rise and ilie 
people are afraid of scarcity, they are naturally moie care- 
ful alx ut employing labour. 

23. Q. (Mr, Roberts.) —Wages are paid in kind, not in 
cash, so tbo matter of high prices does not. touch the 
labuuicr, so long as there is work P — In some places they 
convert wages into cash in a famine yeai. 

24. Q. ( The President ) — Do these wells run div in a 
famine year ? — Nobody in {Sitapur or Kheri has heard of it, 
and the talukdars say it is unknown ; in fact, the water 
level has been rising. Oudh is intersected by rivers with a 
pcicnniul supply*, the subsoil is very light mid sandy, there 
must be an enoimoua amount of percolation. The people 
say that wells will never run dry unless the Gauges and the 
Gogru run dry. Oudh geneially is fairly well protected 
against famine, I think ; in Hardoi there was a grout deal 
of distress ; that is a specially precarious district. 

25. Q. (Mr. Muir •Mackenzie.) — Was 1899-1900 a dry 
\eai ?— Yes. 

26. Q. 1 find from my figures that the area ii ligated 
from tanks and other sources was larger a good deal in 1899- 
1900 than iu 1900-1901 in Oudh generally P — 1 think the 
Hardoi figures are less acoutate thau in any part of Oudh. 

27. Q. (The President.) — Is theie auy thing you think 
could ho done for Hardoi P — You bar a canal and you can't 
have endless wells P—1 think we might do a good deal more 
in wells. But you cannot make wells m a great part of 
Hardoi ; it is pure river t-and. 

28. Q. (Sir Thomas Uiyham.) — Your cultivated area is 
dependent o» tanks P--Yes, aud /hils ; theie are no arti- 
ficial tanks in Haidoi ; they made u few in the famine yeai, 
but they did not hold lvater. I would not like to bar a 
( ,uual in Hardoi, bccauso I dou't know enough about it, but 


1 think it would be necessary to be very careful before y^Mr 
did anything iu that direct ion. 

29. Q. (Mr. MuiyMackrnzie.)—T\i6 area under wells 
seems from the figures I have to have gone up enormously, 
whereas there has been a drop under tanks P -In the famine 
yeai the people made tens of thousands of kackcha wells in 
Oudh.* Government gave large advances. In Sitapur the 
famine year was the best they have had. The light loam was 
wot hed very well ; they never had such crops before ; land- 
lords ami tenants rojoiced in high prices and paid off their 
debts ; there was a smaller area cultivated, but the profits 
were simply enormous. 

30. Q. (The President.)— Tuis ;A/7 irrigation is nlmoBt 
entirely rabi P — Entirely. 

31. Q. Does it give a second watering, or do they trust 
to the Christmas rains? —They trust to the Christmas 
rains ; there are not many jhils which give a secoud 
watering. 

32. Q. Would it be an advantage, if by a canal or by the 
rains of heaven these jhils were filled at Christmas time p — 

It would make nSsuiancc doubly sure. 

33. Q. Supposing a canal could he brought down into 
Hardoi, without doing injury, to Shahjehanpur, would it be 
acceptable to the people, or would they think it a nuisance? 

— They would not lise to pay for it ; 1 think they would 
he afraid of reh ; tenants are very much afraid ol rvh. 

34. Q. Is there much reh in Oudh? — No ; south of the 
Sitapur District there is a good deal ; from there down to 
lhira Banki there is a little ; large oosar plains exist south 
ot U into There is generally not very much reh in Oudh, 
but the people are afraid of it. 

35. Q. With your large experience of Oudh, can you 
suggest any thing by wkioh people might he bettered in the 
way of works as a protection against, famine?— I don’t think 
anything ia required when you can make kachehct wells all 
over the place for a few rupees. In Honda and Bahraicli 
water is 12 feet below the Mir face. I don’t believe in inter- 
im ing between landlords and tenants in Oudh. 1 don’t 
think Government could do anything except give advances 
when they Hie wanted and that they do at piesent. The 
Courtot Wards have stimulated wells, and some of them are 
not very successful; it depends on the individual manager. 

36 Q. (M r. Roberts ) — It depends entirely on him? — 

In the Knpurtlmla estate in Dahraich some magnificent 
wells were made, but not used ; even in the famine year 
the people Would not use these wells until presuie was 
brought to bear on them ; then they used them a littio. 

37. Q. (Sir Thomas Ifigha m.)— Why \ n as that? — They 
said they did not want irrigation for their maize. 

38. Q. (Mr. Roberts.) — In fcitnpur and Kheri a great 
quantity of the aiea is giain lenled P— Yes. 

39. Q. Gram renting is usually supposed to indicate a 
low state of cultivation P — Yes, it does. 

10 Q How does that affeit iirigation? If a canal were# 
made, would the lenantsbe induced to work other lauds or 
spend their money and l.iboui in making then lands pro- 
ductive P — < iruhi rents arc of couiso n backwaid system; 
theie is no doubt that no tenants, or veiy few, v iil make 
a \n oil under the grain rent system. 

41. Q , • YV hat share docs the landlord take?— You may 
say that it comes roughly from one thiid to two-fifths. 

42. Q. One*tliiid to the landlord P— Yes, after making 
all deductions; it is a veiy complicated process; I described 
it in my {settlement Report. It vaiies from one end of 
tin district to the other; in the north of Kheri the landlord 
does not got moie 1 ban Jth or Jth. Whore there is no 
demand lor the lund the landlord's share is bound to bo low. 

13. Q. Hut these lents could be converted to cash 
i tMits P — I am veiy much against any attempts to convert 
fioui grain to cash ; it lias been tried several times in Oudh* 
bn- A. L\ all was veiy strong on the subject, when 
the Oudh Rent Law was undui ieviaion. I think there 
aio veiy few people who could do it successfully. I have 
scon rents converted by a zealous Deputy Commissioner 
in Sitapur, and ihe results were not successful ; tenants, who 
howled lor cash reins in years when crops were good and 
prices going up, bowled to be sent back to grain directly the 
famine came, and they weie afraid that bad times weie 
coming. There is a big taluka in Rae Bareli, where in the 
1 amine ol 1877-78 the talukdur reconvened from cash to 
giain at the u quest of the tenants and lias kept to grain 
ever since It is a backward system, but it is uoiking itself 

out. 
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Mr. S. If. 44. Q. The tendency ib to inoiease the cash-rented area P 
Butler . —Ye*. 

— 45. Q. (The President) — Aft regards a village having 

one well to 30 acres of cultivation, how many acres of irri- 
gatirxi would that have in the year P— It depends on the 
well. In Southern Oudh there aie 4, 6 , 8 , 10, and 12 
buckets working ; in Northern Oudh you have shall wells 
in which water is drawn by men and not bullocks. The 
natives sav on the average 10 acres can be irrigated by a 
well. In f'artabgarh in the ao>it of settlement they bad 
15,522 pukka wells and 14,670 kachcha, and they irrigated 
from wells in the year 181,728 acres ; that works out to 
f>l acres; a kachcha well works less than a pakka well. 
That is actual irrigation ; there would be an equal area pro- 
tected, because kharif would he on one side of the well and 
rabi on the other ; that would work out to on 10 $ acres per 
well. There would ho infinite variations accoiding to the 
size of the well, depth of the water, position of the well, 
length of the run to the field, subsoil and nature of the 
crops. I think from 10 to 16 acres per pakka well is 
protected. 

* 46. Q. What do you mean by protection of the kharif P 
— Thero is no protection of the kharif ; the area under 
kharif one year is under rabi the next. 

47. Q. (Mr* Muir* Mackenzie.) In a year of drought 
ihe k harif would fail P — Yes, it might. ; they could irrigate 
if they wanted to. 

*18. Q. Would they not work wells in t lie kharif P — To 
some extent thoy do where they grow lice and *ugaroano in 
soil which is not natuiaily suited to rice and sugaicane. 

40. Q . (Sir Thomas High am.) — In a break in the mins 
do they woik their wells in the kharif p— Yes, if there is 
any alarm; wells never run diy. 

60. Q. ( The President ) — Would jou Bay that the best 
agricultural policy tor Oudh in the future is to freely en- 
tourage the multiplication of pakka wells P — Certainly. 
But 1 don't think you can make wells without limit. Well 
irrigation in Oudh is supposed to be of very little value 
w ithout manure ; there is comparatively liltle manure in 
ihe northern districts in comparison with the southern ; in 
{Southern Oudh they all feed their cattle ; there is more 
humau excrement and greater economy. 

61. Q. The inference is that they must keep up a certain 
number of cattle P— Yes, but in Sitapur and Northern Oudh 
they draw water by hand. 

52. Q. Would they irrigate as much as 6 acres to a well P 
— Yes, 6 to 7i acres or even move for any one crop is a 
pretty general estimate. Mr. Hooper, who is a great auth- 
ority, worked it out and it came to 7 1 acres. These figures are 
taken from the Settlement Report for Busti. (Convex- 
Nation on Nome discrepancies in tho figures of the Settlement 
Reports und the figures provided by the Land Records 
Department.) All these agricultural statistics eve only 
approximate. The Hardoi statistics are very bad owing to 
the patH'aris there being bad. 

53. Q. Do the Oudh tenants readily take takaoi ad- 
vances P— They don’t like them much; they won’t take 
t hem if they can got money elsewhere. 

64. Q- Would they sooner pay a higher rate of interest P 
— 1 don’t think they look at the interest or the commission 
which 1 a taken by revenue subordinates; they look at the 
lepayment ; the difficulty is that tho tenants must pay 
upon a particular date ; the sumo difficulty exists iii 
Europe. 

55. Q. (Sir Thomas lliyham.)— The irrigated area in 
all these districts forms a very small proportion of the total 
cultivated area P — Yes, but then a great pait of the 
northern distiicts is terai — land where ii ligation docs harm ; 
the people won’t brigafe in the whole of tbe north of 
Kheri, and in the whole of the north-east of Sitapm* ; there 
is also terai about Bahiaieli and Gonda ; and in the terai 
water is so near the suifaco that the land is cold, and the 
rabi if irrigated would rust. 

56. Q. They don’t ute wells in these tracts ?— Only on 
the higher ground for garden cultivation ; the water is only 
5 to 1U leet below the surface; they lift it with g hurras and 
levels. 

57. Q. Would tlieic be any add tionnl cultivation if you 
made a canal P — Tho niea which would benefit from a canal 
is the bhur tiact along the Gumti ; that is undulating 
count iy ; the subsoil is white river sand. They make 
little wells and they lift out water in gharras ; they irrigate 
very little, but Oiey do irrigate ; a canal would certainly 
do good there, if it could be woiked in such uneven country. 

58. Q. Ihe fepiing level would he near the surface P - — 
Ten to twenty feet, cxcejt on the Lucknow border. A 


canal would only protect the area which is now more or l ess 
protected by wells and jhils, 

59 . Q. There are no wide stretches of uncultivated 
land P— Absolutely none. 

60. Q. Hardoi suffered Tory muoh from drought in 
1896-97 ; was that due to jhils not filling or was ther»- 
shortage of iftinfall P— Genet al shortness of rainfall and 
the jhils did not fill A smaller nroA was sown, because the 
people were i n a bad way ; they had been exhausted by the 
wet years that had precede 1 ; 1890 to 1894 were years of 
licuvy rainfall which had hit tho district very hard. 

61. Q. You say, if you took a canal through Sitapur, it 
would ruin it P— Yes, I think bo. 

62. Q . You don't think* that about Hardoi P — If you 
could take a canal through Hardoi without water-logging 
the centie of the district, it would do good. I am not 
enough of an Engineer to know if it is possible. You can 
drain Hardoi into tho Ganges. 

63. Q. The difference between Hardoi and Sitapur is that 
one oan b e drained and not the other P— Yes. 

64. Q . You would have to drain extensively in Hprdoi ?— 
Yes, and the drainage would have to begin in Shahjahanpur. 

65. Q. (Mr. Muir •Mackenzie.) — Would not the drainage 
lower the spring level P — I suppose it would. 

66 . Q. (Sir Thomas Hi g ham.) —Would an inundation 
canal benefit Hardoi P — I don't know enough about it ; I 
have never been in a canal district. I don't know whether 
an inundation canal would do good or harm. 

67. Q. The idea would ho to run one during the kharif 
and fill the jhils when there is a deficient rainfall P — In 
these places, if you have a big out, it scours and you get a 
ravine, hut that is an engineering matter. If it could be 
done without water-logging the centre of the district, I 
think it would bo a very good thing for Hardoi, but I am 
not competent to give a decided opinion. 

68 . Q. They would not want a canal during the rabi P — 

69. Q. Piovided WmghiU were filled upP — They could do 
as it is m ordinary 3 ears and trust to the growth of wells. 

70. Q. Beyond Hardoi is there any district in which a 
canal would be beneficial P— No, I think not. Mr Hooper 
suys— “the only desire evinced by the peoplo is that a canal 
should not bo brought in. This feeling is strong and it 
is shaved by most people who arc acquainted with tbe 
province ” 

71. Q. You have never known any people express a desire 
for a canal there P — I have hoard individual tenants in dry 
villages, where they can’t make wells, nsk for canals, but the 
mass of the people in Sitapur and Kheri are strongly 
opposed to them. They are afraid of reh and water-logging. 

I was in those districts for seven years and know them 
pretty well. Landlords are opposed to them with very few 
exceptions, because they honestly believe that they would be 
dangerous, and of course they don't want to have canal 
subordinates coming in between themselves and the tenantry. 
Tho toeling on that point is very strong and always has 
boon in Oudh. They say it would upset the social system ; 
but the other feeling is also strong that a canal would pro- 
duce water-logging. 

72. Q. That feeling was very strong when tho canals 
were first proposed in 1870 P — Yes. 

73. Q. Has it been modified at all as the result of 
drought P- 1 am told that one or two talukdars are in 
favour of a canal, but there i*b no doubt that the majority 
arc against it. 

74. Q. If a oanal was made, would it be possible to 
obtain anything out of the landlords in the form of an 
owner’s rate P — All things are possible, but all things ate 
not expedient. Thoy would protest and the Oudh talukdars 
have protested very strongly at times ; it would be a political 
question. 

75. Q. 1 was looking at it simply from an economic 
point of view ; would their rent be increased to an extent 
sufficient to justify the imposition of tho rate P — I cannot 
see how rents can be increased much in tho south of Oudh ; 
they aveiage betweou Ks .6 and lls. 7 an acicover whole dis- 
tricts. In a tract on the binder of Sitapur and Bara Banki 
they average Its. 8 , 9, and 10 an acre for the whole village. 

76. Q. (Mr Muir •Mackenzie.)- On irrigated land P— 
No, but tbe Jund does not rcquiio it ; they grow sugarcane 
without irrigation ; it is very fertile soil 5 perhaps there is 
something peculiar in the soil. 

77. Q. (Sir Thomas Higham .)—' You don’t think there 
would be such a great incrcusc in tho productive value of the 
land as to justify a rate on the owners P — No, and water- 
ratcb would be very unpopular. 
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78. Q. Apart from water-rates would it be possible, do 
you think, to do ns we do on other canals where wo tnko 
something out of the owner P— I think not. 

79. Q. A water-rate would have to be levied if we made 
acnnal; would the people take the water? — Water-rates 
would be unpopular in Oudh, because they aie quite con- 
trary to the custom of the country ; there are no wet and 
dry rates; the rent is a lump rent; a man may have one 
anna on the iupee as legal enhancement ; it is put on all 
lano equally. People would regaid it as zulutn to assess 
ihem specially for water ; one or two talukdars have tried to 
put. on a rate for tank irrigation, and the tenants lmvo 
immediately complained. 

80. Q. If you made a canal and brought water to the 
land in a season of drought, would not the tenants be glad 
to pay P— They would pay of course in years of drought, hut 
a water-rate would be unpopular in ordinary years. 

81. Q. The quBtion is whether they would take water 
if they had to pay? — No ; not if they could get water from 
wells. 

82. Q. We could not make them pay unless they took 
water? — They would say— you have drained our jhils and 
should give us the water free. 

83. Q. A canal would save the exponsc of lifting P — Yos 
but it takes a long time for them to change their customs ; 
if they could get water any wlict e else, T am perfectly certain 
that the vast majority would not touch canal water, because 
of these rumours that canal water chills the land and pro- 
duces reh. 

84. Q. (Mr. Muir- Mackenzie .) — You wish that a sti- 
mulus should bo given to the digging of wolls P—-T don’t 
wish much stimulus given, because I don't think it is very 
wise ; they are winking up gradually. In the old days in 
the Court of Wards a Deputy Commissioner sometimes sti- 
mulated the digging of wells with lather ridiculous Jesuits 
in some eases. We can take borings, hut the borings are not 
very well done, and the native^ prefer their own methods of 
finding out whether theTO is water ; they have one method 
in Kheri which I have seen work very well ; little saucers of 
water are placed on the ground ; if they are found to be filled 
with water in the morning, they say there is water under, 
nenth ; if they arc dry, then they believe there is no water. 
In the Court of Wards Manager’s bungalow at Lakhimpur 
they had a man who took a boring for a well ; after spend ing 
some hundreds of rupees On it he got to sand and the thing 
was useless. The gardener tried the method I spoke of and 
not 20 yards away found a spring, and a kachcha well 
which cost a fciv rupees has watered the whole compound 
ever since. Somo < Id Kurmis are supposed to be able to 
say from taking up a handful of earth whether thero is 
water underneath. 

86. Q. Mr. Hill, Manager of the Comt of Wards, seems 
to have been very successful P — It is a matter of individuals. 
In Cawnpore and Moradabad Government tried after the 
famine of 1877 to start wells and put on selected officers, 
bnt namindars would not take them over when made. 
Government spent Rs. 25,000. 

[Mr. Roberts.) —We don’t, I think, get full information 
of failures in the Court of Wards estates. 

86. Q. (Mr. Muit -Mackenzie ) — If you have a asocial 
man, could the tiling he done P— I think “ facilities ” should 
be given, but I am against i( stimulus.” 

87. Q. By stimulus I was really alluding to such things 
as the liberal provisions of advances P — I enfiiely agree that 
advances should bo given. 

88. Q. That the people, instead of being left to them- 
selves, should be pushed and should have the advisability 
of taking these advances pressed npon them P— There 
the personal equation comes in ; it depends or\ who pushes 
them ; if yon told the tahsildar to push them, he would say 
1 jo huhm .” 

89. Q. Do you moan that the tahsildar would be likely 
to stimulate people who didn’t want the money to make 
wells ? — Yes. 

90. Q. And to make wells where they were not really 
reouired P— Yes, in the famine takavi was given ; it had 
to be given very rapidly, and there is no doubt that a lot 
of the wells made have not since held water ; also in the 
old days of Oudh some of the Deputy Commissioners used 
to stimulate well construction, and yon see many of the 
wells are now without any water in them. 

91* Q. Were they made from advances P— Yes, many of 
them were. 

92. Q. If plaoee for wells were ascertained by means of 
A boiing beforehand or in any other way, so that mietakee 


might he avoided do you think it would bo unsafe to push 
the matter P — If risks conld be avoldo I, certainly not. 

98. Q. Would you not go further and, with tho object 
of extending wells, take a certain amount of risk P— Not in 
Oudh. 

91. Q. Yonr remarks are restricted to the paitieular con- 
ditions of Oudh P— Yes, almost all my service ha-4 been 
there. 

05. Q . You said a great deal of money was spent in the 
famine on kachclia wells ?— Yes. 

90. Q. Was that principally out of advances ? —Yes, 
advances from Government and landlords. 

97. Q. Principally from Government advances P— Yes. 

98. Q. Did money-lenders refuso to come forward ?— 1 
don’t think they could have been said to rofuso ti come 
forward ; they gave a lot of money, bnt it was an excep- 
tional occasion and a great deal more money than usual was 
required. I should say, speaking roughly, that the 
additional amount was mostly provided by Government 
on that occasion. 

99. Q. You don’t remember how much it was P — T am 
afraid not. 

100. Q. (Mr. Roberts.)— -What docs a kachcha well cost ? 
— It varies from Re. 1 to Rs. t3 in Sitapur ; in tho south of 
Ouuh it is fiom Hs. 6 to Rs. 30. 

101. Q. Relatively to the total cost of cultivation a 
kachcha woll is only a small proportion ?— Yes. 

102. Q. 8o that tho cost is often met. by the people 
themselves ? — Yos, the people inado thousands of wells 
themselves on their own initiative and thousands move were 
mado by Government assistance. 

103. Q- (Mr. Muir- Mackenzie.)— In the famine werp 
them kachcha wells mostly made out of Government assist* 
ancc P— I think the people theimelvos made more than 
Government mado for thorn. 

104. Q Was a very considerable proportion male out 
of Government advances and which could not have been 
made but for them p — A very considerable proportion was 
made out of advance:-, and I suppose could not have been 
made without them. 

105. Q. What was the procedure adopted in making these 
advances P — Tho ordinal y procedure was too slow, and so 
tho Pargana Officers wore sent out, ; they obtained lists of 
people requiring takavi for wolls from kanunffos and 
tasbildars and landowners and shovelled out tho money as 
fast as possible. 

106. Q. Did they take money with thomP— Yes. 

107. Q. Do you think it would not, bo a good thing 
to adopt that procedure in ordinary timosP— You would lose 
a lot of money unless you had careful enquiries. The 
dishonest people, if they thought they oould get the money 
direct from tho Sahib on the spot, would not make all the 
wells they had taken advances for. You have to look at 
the register to see whether tho land is Actually owned by 
the man or if it is mortgaged ; you cannot do that in 
tho village. 

108. Q. A great many officers have boon in favour of 
this procedure on the ground that ii is precisely in the 
village that these particulars can be promptly and accurately 
ascertained P— You conld do it when it is exceptional, but 
if it became tho rule, it would be very difficult. 

109. Q. Thero was an officer in Bengal who was rather 
successful and he went entirely on these lines P — It depend 
so much on tho person. 1 should like certainly any simpli 
fieation of procedure that can be made without undue risk. 

110. Q. Do you think the Government will fail to recover 
a large proportion of these famine advances apart from what 
they have decided to remit P- 1 think they liavo recovered 
all. 

111. Q. That would show there haR been no particular 
rihk run in spite of everything? — They have wiped out a 
good deal. 

112. Q. The Government decided from the first, I suppose, 
to remit a good deal P — Yes, but you know bow i heso things 
at e done ; perhaps Rs. 10,000 or Rs. i’0,000 cannot be traced 
and that all comes in under remissions. 

{Mr. Roberts.) — Remissions were not mado till some 
time after the famine was over. 

113. Q. (Mr. Muir -Mackenzie .) — Do you think the 
provisiou as regards exemption from enhancement stands in 
any need of revision P— In view of the fignres of well con- 
struction in Oudh, I can hardly advance an} thing in favour 
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Mr, 8. //. of a permanent exempt ion for improvement-*. I cannot see 
R utter that it is necessary in order to get improvement*, but 1 
* think it is very desirable as a part of our settlement policy. 

114. Q. Why is it desirable?— Because 1 think that 
nil round in th** United Provinces and Oudh we arc 
taking at each succemive settlement a smaller and smaller 
percentage of the a«?tual assets. If yon are doing lliat and 
at the same time \ou can encourage improvements, it is a 
very good thing. Also 1 think that most Settlement Offirors 
will agree that, so far as there is a defect in our settlement 
system, it is that a man who works up his village at the 
end of the settlement is liable to find that his revenue will 
be enhanced more than that of the person who has left it 
alone. \YY guard against that as nmeh as possible ; hut, as 
a matter of fact, 3011 cannot make allowances for all 
impiovcments. 

115. Q, (Mr, Huberts .) — Is it, logically ai d equitably 
necessary that it should bo so? (Illustrated by an example 
in which a landlord’s rent is Us. 100; he nmko an improve- 
ment and raises the rent to Hs. 50 more ; the question 
was asked why the whole imnrovement should go to the 
landlord.) — Nobody can say that the present rules are not 
liberal and equitable, and, in view of the figures of well 
construction, it would be, ns far as well protection is con- 
cerned, unnecessary to make them more liberal than they 
rae in these districts; at the same time I think the more 
libeinl you are at the settlement the better. There is no doubt 
that the improvement allowances given at the settlement 
were not as great as Government intended them to he. Settle- 
ment icportsshow that Settlement Officers did net allow for 
impHnemeiifcs in the earlier settlements of Oudh to the ex- 
tent which later we did allow. In the Lucknow leport there 
is a passage *' Landloids merely regard the sinking of wells 
as a ground for enhancement of revenue at the next 
nett lament. Such considerations have materially interfered 
with the construction of wells .’ 1 That may be the ease in 
Lucknow, hut I don’t think it is the case generally. As 
the figures show an enormous number of wells have been 
made, and there is not the slightest doubt that the land- 
lords did not know anything at, all about the improvement 
allowances that, were notified in the Board’s circular. 
When T went to Sitapur I heard a repm t at the beginning 
that a landlord was covering over his wells in view of 
settlement proceedings. I issued a notice to them to fib 
their claims to allowances for improvements and then they 
came in thousands. A great many allowances wore made on 
appeal by the Settlement Commissioner. 

llfi. Q. (Mr. JUtti ^Mackenzie.) — Po 3 on think they 
understand that allowances have been made and will in 
future be made to them? — I think so; but you cannot 
answer for 80 years hence. 

117. Q. What happened in the settlement altogether, 
was there an enhancement or reduction P— There was a large 
enhancement. 

118. Q. You don’t think the effect of that general en- 
hancement has obscured the fact that they had son.e im- 
provement allowances ?— No, because they got so n any al- 
lowances on appeal. 

llfi. Q. We heard in the Central Provinces that the 
zamimlftTB said 44 you say T have an had allowance made for 
my improvements still I find an enhancement ; it Micros 
flint, is not the case.” Is there not a tendency to say that P 
— There is a tendency to say it, but 1 don’t think they 
believe it. 

120. Q, (Mr. Muir- Mackenzie .) — You say there is no 
distinction betwoen dry and wet late in Oudh P — In all 
the settlement reports there are no distinctions. In local 
areas you can sometimes find something like them. For 
instance, the rents in a tract where wells cannot be made 
would be lower than where wells can be made, other things 
being equal. 

121. Q. The tenant in Oudh has no enlmnceimnl of re nt 
ever placed upon him in respect of his improvement ?— I 
should not say * 4 ever,” but the 1 ule — certainly in eveiy 
district I know and I believe in eveiy district — is to take 
tlio enhancement of rent on all tbe tenants at one timo 
and at the same rate. If the landlord wants to get any- 
thing out of his tenant for a well or improvement, he will 
have a nuszur then and there, if he thinks the tenant oan 
pay it. That is their way. 

122 . Q. Can any steps be taken to prevent the landlord 
getting that nuzzur out of the tenant - any practical steps P 
— No. Any time the Government has attempted anything 
of that kind it is passed on to the tenant. You cannot 
stop it. A great many landlords do not do it. I think the 
majority of the landlords of Oudh treat their tenantry, as a 


r ulo, very well, as well nR any landlords in the’ world, but 
011 cannot stop the men who do it. 
y 123. Q. You do not think it a feasible measure that may 
eventually stop it to declare it illegal?— No ; it would be 
futile and inadvisable. 

124. Q. Can a man sue for it P— No. 

126. Q. In order to enable advances to be mnde to tenants 
for wells, would it be advisable that they should be given 
any transferable interest in their land merely for that 
purpose P — Yon cannot in Oudh, because of the sanads. 
YVe say wo maintain the status at annexation. Lord Law- 
rence fried to introduce tenant right into Oudh and failed. 

126. Q. I am alluding to, I think, Mr. Molony’s pio- 
i) 08 , * 1 , which is that merely for pui poses of takavi advances ; 
he proposes to legislate to give the tenant a transferable 
interest if his landlord refuses to make the improvement?— 

I do not think you can create any new rights in Oudh 
without a great deal of trouble, and I do not think they are 
requirod. 

127. Q. Then what security will you get from the 
tenants?— They have the security of groves, bullocks, 
carts,— personal property. 

128. Q. Will that security be s’lfficient for on *3 owner P— 
They generally have collateral security too. It is no 
difficulty to get it from a good tenant. Many of the 
improvements are made by Kurmis who co-operate very 
much amonsgt themselves. 

129. Q. Do several people ever combine to take advances 
or wells P— Yes. 

180. Q. Can you give me any opinion as to any measures 
it might be advisable to adopt for getting into the famine 
programme works more useful for irrigation ? — I cannot 
give you any geneial opinion about that. I have served in 
districts whero wo do not want works for irrigation. 

131. Q, (Mr. Rajaratna Mudaliar.) — Was the large 
increase in the number of wells since the last settlement 
due in some mensnre to a series of unfavourable Bensons, or 
was there any special cause P— The laige resort to well- 
making was chiefly the result of peace and prosperity which 
followed the introduction of British rule in Oudh. At the 
last settlement it was noticed that the tenants had begun 
at once to make wells, and now they aro going on steadily. 

132. Q. ( Mr. Muir Mackenzie,) — They did not stoP 
before the revision of settlement ? — I do not suppose th» ^ 
made so many, but they did not stop actually* The move- 
ment slowed down, no doubt; but it is going ahead agnin 
fust cow, I am told. 

133. Q. (Mr. Rajaratna M udaliar.)—\)o you think 
the extension of wells would have been still further stimu- 
lated if more liberal terms had been granted in the way 
of exemption P— That is rather hypothetical; in a few 
cases, no doubt, people would have made wells, who have 
not made them ; but in face of those figures I do not think 
you can say that more liberal exemption in Oudh would 
have led to a much larger well construction. I am in 
favour of liberal exemption of improvements, but I cannot., 
in tho face of these figures, allege that the present rules 
have deteired improvements. 

(Mr. Rajaiatna Mudaliar.) — In the Madras Presi- 
dency there is pennanent exemption ami tho result is 
marvellous. 

(The President.)— Have 3 on anything in Madras to 
compare with this P 
(Mr. Rajaratna Mudaliar.)— Yes. 

(Mr. Muir* Mackenzie.) — In Coimbatore they have some 
wanderful wells. 

(The Presidtnt)—\ have not seen a record of I pakka 
well to 30 aives of cultivation. 

(Mr* Rajaratna Mudaliar.)— We. have two or three 
waterings every week in Madias. 

(The President.)— I* there any place in Madras with a 
pakka well to every 30 acres P 

(Mr. Rajaratna Mudaliar.) In Hardoi there has been 
a decrease of population ; was it due to tbe famine P— Mr. 
Bum, tbe Census Commissioner, is here, and will tell you 
about that. I should say the wet years before the famine 
had a great deal to do with it. 

134. Q. If the area irrigated from a well amounts to 
26 per cent, of tbe cultivated area, and )ou say the wells do 
not give out during a di ought, why sh< aid the population 
suffer such a great k ss ns 20,000 in ten years P — The dis- 
trict bad lmd fouryeaisofficeding, which ruined thepeopla 
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and tben on the top of that it had a very bad famine. It 
has a dry traot as well as a wet tract — one sand and one 
clay. 

135. Q. Will not the people irrigate the kkarif even in a 
dry year r— They do when they want it ; if it is a great 
drought, they irrigate their corps, especially rice in the 
kharif. 

136. Q. Could 50 per cent, of the area he protected by 
well whore kachcha wells can be made P— Yes, but they do 
not irrigate a largo area — 2 to 8 acres in IlArdoi. 

137. Q. Is there a large area of rice under wells P — No, 
on the Nepal border there are large rice tracts; and the rice 
is commonly grown in tracts near rivers and in depressions 
near j Ails. 

138. Q. In your settlements did you grant exemptions 
where the improvements were not registered beforehand P — 
Ye». Thoro were no registrations in Si taper and Klim, and 
I gave veiy largo allowances indeed. The people did not 
know of the order to register. 

139. Q. What was the amount of abatement given in 
Sitapur P— Over a lakh. It is largely a graiu-rented tract, 
and in a grain-rented district the landlord does everything. 
Since last settlement at Sitapur they have made an enormous 
number of new hamlets and brought land under cultivation. 
For all these I made very liberal allowances,*— so liberal in 


face that I conld hardly justify them except for the 
enhancement 1 took, which was 30 per cent. Government 
wanted a moderate settlement in Sitapur as elsowhere, and 
they passed my allowances without any objection. 

140. Q. (Sir Thomas lligham.)-- A very small proportion 
of that was on account of wells P — Yes, 

Ml. Q. (Mr. Bajaratna Mudaliar.) — That assessment 
was in respect of landlords P— Yes. Tho estimated enhance- 
ment of Sitapnr was 60 por cent. That was made on tho 
figures. One had to reject many figures and mtiko allow- 
ances for precarious tracts. 

142. Q. (Mr. Boberts.) —Sixty per cent, includes now 
lands under cultivation P — Yes. 

113. Q. IVhat allowance was given for improvements P— 
In the whole of Southern Oudh a large poition of the allow- 
ance was given on appeal or in revision. Altogether I 
should say that nt least 5 lakhs, and probably as much as 7 
lakhs had been allowed for improvements m 11 digtiiots 
in Oudh. In the twelfth they are, I believe, making very 
liberal allowances. 

144. Q. (Mr. Bajaratna Mudaliar.) — "What wag the 
amount of reduction to tenants? — Tenants do not get allow- 
ances at settlement. 

(Mr. Bobert*.)— We do not get into relation with tho 

nants at settlements. 
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1 Q. (The President.) —You. have an expert well-sinker 
attached to tho department. Do you find much work for 
him P— Ho was only appointed a year ago and hitherto 
he 1ms had more than he can do. 

2. Q. Has he trained any othors under him P— He has 
subordinates to do boring, but he is not at present training 
any school of engineers in special work. My intention 
is that, if the demand for his services continue, wo shall get 
a young overseer to be trained by him as his assistant. 

3. Q. (Mr. Muir- Mackenzie.) — Ho is a Public Works 
man P -Yes; bo was n orbing on bridge building. Then 
bo had a special training at Hoorkee. 1 mean to wait on 
tho demana. 

4. Q. (The PrmiLflL) — Would it not be a good thing to 
start some others as soon as possible?- -I cannot say that 
the demand is not temporary. This man lias been lent 
to examine the drinking wells m the Tcrai. Ife is now go- 
ing down to the south of Mir/apur to try some of the rock 
wells. I cannot Bay whether there is work for one man or 
five. 

6. Q. It seems very important that w oil-sink era Bhouhl 
get advice of thin ►oit. We have had a great deal of 
evidence, in the diffeient districts, of the trouble that arises 
from mistakes in sinking wells ; and fchcio has been a proposal 
that at the head-quarters of each distiii t there should he 
boring tools available? —That was tried by our department 
iu 1884. I cannot find where those boring tools are now ; 
perhaps in the District Engineers godown. I should 
object to leaving tools about it there is no man to look after 
them. 


6. Q. Do you know how much the tools cost P — A set costs 
about Hs. 300. 

7. Q. Can you not got them cheaper P — With tho system of 
boring, under which we work at present with iron pipes, that 
is the cheapest we can get them for. But tho Deputy Director 
of my department, who has had American experience, says 
that it can be done much cheaper at any rate to 30 or JO feet, 
with an ordinary augur, without the pipes, and we are 
working out the details of that. In that case it would not 
cost more than Rs. 150 at tho outside. 


8. Q. We have been struck in our evidence of Oudh with 
the immense number of wells. In tho Rae Bareli district 
there is one for every 30 acres. Is there any limit to that, 
when will they begin to interfere with one another? 
— We have not reached the limit yet. 1 have been work- 
ing out the districts that have the largest number of wells. 
Fyzabad (Raohhim Rathi) had 22.J wells to every square 
mile in 1897. There was no complaint of the wells running 
a dampish district. Barabanki (Hydcrganj) 


dry. It 
had 17. 


9. Q. Arc these mostly recent or old P — Tho increase goes 
on steadily. The wet years, which onded in 1894, seem to 
have had the effect of diminishing tho rate, but we have 
not got the figures for the 80’ s. In tho beginning of 
1896 there was a rapid extension, which again shows signs of 
a falling off. 

Vol. IV. 


10. Q. Do you think that this natural extension of wells 
iR enough, or that we should try to stimulate it by giving 
greater facilities for takavi loans P— The latter are not 
murli availed of apparently,— not as much as thev might 
be. I think the delay in getting tl e loan is tho thing tho 
people most object to. 

11. Q . If there were some simple, easy procedure for 
giving loans, more might he taken r —I do not say it would 
make any very great difference, but it would be an aid to the 
people. 

12. Q. Po far, I think, our Commission must come to thin 
conclusion about Oudh ; that wells and ?/uf (lank) irrigation 
is the only mode of irrigation they wi*h to have, 
Public opinion seems to he very strong against any great 
canal scheme? — Public opinion was very much against it 
in Bara lmnk i. 

13. Q. Therefore there is tho more reason to encourage 
the cultivators to extend pukka wells P— f l bey must depend 
on pukka wells putting nsido tbo Saul ih Canal. 

14. Q. What is your opinion os lo the area commanded 
by a well in ordinary circumstances ? - 1 do not think it 
possible to give an optimal o for the Provinces : tho woll- 
l rid gated area last cold weather showed that in some cases 3 
acres were irrigated per well ; in others 7. 

15. Q. Have you experience of a canal irrigated dis- 
trict P I have been all through tho centre of the Agra 
Divi‘ ion, and 1 havo been Collector of Bulan dsbalir. 

10. Q. Twenty years ago there was a strong feeling on 
the part of revenue officers of the mischief done by over- 
irrigation, and wo were encouraged to keep irrigation down 
to about 30 per cent, of tho actual village lands. From 
our inquiries at Allahabad it seems that that feeling has 
passed away and that a village may have 80 per cent, of 
village lands irrigated without any harm P— It depends 
entirely on tho eir •umstances of the individual village. If 
you have a village or a large area of fertile low land, it may 
be very unsafe to irrigate 25 per cent? of it. But with a 
village with very littlo low land, it would be perfectly safo to 
go to 40 per cent, in any single year ; that would he 60 or 
70 por cent, allowing for rotation. 

17. Q. Is there any chance of the villagers reducing 
their grazing grounds for the sake of getting irrigated 
crops? —There is practically no grazing ground iu irrigated 
districts now. 

18. Q. That is very serious ; is it not P — It is serious 
in a way, hut it is a question of turning the available land to 
the best advantage. 

19. Q. Have you known of a ease of land which 
had become water-logged or covered with reh being 
restored to cultivation by drainage? — I have seen no 
case. But the Kali Nadi valley in the Bulandslml r district 
has large areas cultivated which used to he covered by reh 
before the channel was deepened. In the XJnao district in the 
year 1893-94 when 1 was doing settlement the villages along 
the Sai rivet were completely water- logged and haa to have 
their revonue reduced in tome cases by one-half. The low 
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W. JET. lands wore covered with reh. That is all under cultivation 
reland* again now. 

20. Q- Thcrowasno drainage work P — No drainage was 

done. That was a case of the stream being unable to do its 
drainage work it» the wet seasons. It was the series of wot 
years in 1891-94 which started our calamities. 

21. Q. Have you had experience of lane grass in Bftndel- 
khandP— I know nothing special about it. I have an 
experiment in hand but it i» not far enough on to say any- 
thing about it. 

22. Q. Have you seen any irrigation at all on black 
cotton soil P— Barely. 

23. Q. You have heard the general opinion expressed 
that irrigation is not suitable for that soil P — Yes. 

24. Q. Do you think the feeling Is general throughout 
Oudh against the Sardah Canal P— So far as I have had an 
opportunity of judging. 

26. Q. Does your own judgment go along with the 
general opinion P — I am not very sure nl>out the alignment ; 
but so far as it goes into Bavahunki, which 1 know, it would 
he very nearly useless, and it would certainly interfere with 
the existing well system. 

26. Q . W ould the result not he Hint men w ould give up 
their wells and take to it. In the beginning of the irriga- 
tion of the Doah h ligation was deliberately taken into the 
well tracts, because it was thought that peoplo understood 
irrigation and would take to it, and in fact the wells wore 
given up to a very great extent P — I think the Oudh 
cultivator is more likolv to stick to his well than the North- 
Western. H o is a harder worker. 

27. Q. He is a wiser man than his brother across the 
Ganges?-— I certain!} think lie is, hut perhaps I am preju- 
diced in bis favour. 

2ft Q. (JUT/*. Muir- Mackenzie.) — As to the number 
of wells, we have boon given by Mr. Hooper and 
Mr. Butlor statistics showing that wells have enormously 
increased in certuin districts of Oudh since the last 
settlement and your figures do not agree with tho^e. 
Mr. Butler gives us 7,609 wells in llardoi and your 
figures only, say, 1,100 pakka wells P — My figures are 
tlioso returned by the local records staff for the statistics of 
the Government of India. They come from the district 
officers. The classification of half-masonry and masonry 
wells is always doubtful. 

29. Q. But even if you take the half-masonry wells 
from what Mr. Hooper gives, that would come to fi,000. 
Are there any other deficiencies P — Possibly Mr. Hooper 
Included wells fox the supply of drinking water. 

30. Q. No, Mr. Butler was most, careful to speak of 
pakka wells only P— At the last settlement woIIb in village 
sites used only for drinking water were not enumerated 
separately from wolls used for irrigation. The village 
accountant Bends the figures to the circle officer, who checks 
7 per cent, and a certain amount is checked by superior 
officers too. 

31. Q. Is the latter check complete P — It is not. 


32. Q. I suppose the district officers havo not much time 
to do iiP — Thore is always some other special work every 
3 ear and the ordinavy work has to go. 


38. Q. How many k anuno os to a take it P— There is 1 
to about 46 pat war is, so there will bo 3 kanungos in a 
tahsil , or 4 or 6, as the oaso may bo. 

34. Q. But even if the chock is not as full as you would 
like it to bo, that would not account for the very large dis- 
crepancy P — Unless there had been some mistako of compila- 
tion in the district officer. r 


36. Q. May we take it that the life of a masonry well 
is infinitely long P~ There is a very Btoady disappearance of 
masonry wells. 1 do not think you can say that they are 
quite permanent. * 


86. Q. Doob the kachcha-pakka woll last as long as the 
jpa**aP-Not in ordinary cases ; the kachcha-pakku well is 
the cheaper expedient. 


, A 87 V®\ 11 ,7 r muoh doG8 lij costP-Ihave been told that 
it costs a half to two-thirds of a pakka woll of the same 
size, but that is a vovy general estimate. 


88. Q. I» it . enough to make it worth while to mal 
advances for itP— I think so. If a cultivator wants 
make a permanent well, he makes a pukka well. A kachch, 
|W**o well is the cheaper expedient in place of a pakk 
and a kacheha woll is the first expedient. 


39. Q. As to areas irrigated you cannot give separate 
details iotkachcAa and pakka wellsp— The area depends 
on many features ; the strength of the cattle and the size of 
the bucket affect it, 


40. Q. Mr. Gillan told ns 60 btghas were irrigated from 
one pakka well in Meerut P— That must be with big cattle. 

41. Q. The Court of Ward’s Manager from Aligarh told u 8 
60 acres for a six-bucket well. The size of the cattle will not 
account for that difference P— No. 1 think, if you look at tho 
figures, you will see that 1 am not justified in giving any 
average. In districts lying side by side the difference varies 
from 3 to 8 acres. Kventually wo put it at about 8 or 9 
acres. That is one of the conventions of the statistics of 
tho Government of India. 

42. Q. For settlement purposes P— The Settlement Officer 
sees how much each well is doing. He has to allow for the 
improvement for each individual well. The settlement 
statistics are the ordinary statistics prepared with a little 
additional care. 

43. Q. Is not that additional care «n important matter 
in that caseP — I think it is. My own personal test of papers 
in the last four years showed the cri or comes to 6 or 6 per 
cent., and the settlement might reduce it to 3 per cent. 

44. Q. Presuming that there has been a large increase 
of wells since tho last settlement, when did it occur P—y 
cannot toll you — before 1890. 

46. Q. With regard to the increase in the famine year, 
would a cultivator ordinarily have time to get a pakka well 
built in order to be of use to him in a famine year P— I 
think tho wells were hurried up. There is plenty of labour 
to bo had, and a good many wells were used when they were 
quite incomplete. 

46. Q. This rather negatives the view, which has never 
been mine, that it is no good to make advances for pakka 
wells in famine years. Were you Diroctor at the time ol 
tho famine P— Temporary Director for six months. 

47. Q- I suppose you are opposed to the idea of 
Government constructing wells P— The experience in the 
Moradabad district was distinctly against it. 

48. Q. Still has it not been the case that with the 
Court of Wards a certain amount of success has been 
obtained P - The success bas boen greatest when the Court, 
of Words has given the tenants all the help they could and 
loft them to make the wells. 

49. Q. I am ready to admit that, hut can you say that 
tho other course lias not been successful on the Court of 
Wards K states H Does not a good manager succeed P— A good 
manager succeeds. My feelings are no doubt rather coloured 
by the great number of useless wells I have seen built by 
the Court of Wards in one district. \\ hat I feel about 
Government management is that the advantage of Govern- 
ment taking up any work gets smaller as tho work gets 
smaller. 

60. Q. Put it might be better to try Government work 
than nothing at all in places where people are backward? — 
I won Id always much prefer to advance the money to any 
people who would take it up. 

61. Q. And if the people are backward P— If the people 
are too backward to make wells, they will be too book ward to 
use them. 

62. Q. Even when the well is put down in the place and 
its usefulness is shown before their eyes P— I do not know of 
any such case in these provinces, 

68. Q. Mr. Molony has recommended to us a genoral 
survey of the levels of tho mota , so as to map out the 
mota tracts; do you agree P— Colonel Clibborn nadean 
outline map of the distribution of the mota. It might 
bo worth while to survey villages lying along the edge of the 
mota as shown in the outline. 

64. Q. Would it be unsafe to push advances until a 
survey had been mode P—1 should not put off advances. 

66. Q. Would you have this sort of work— the survey of 
the mota and the investigating of conditions favourable to 
well-sinking— all left with the present agency P— The way 
to work it would be for two or three experts when they have 
time to work out a dozen villages or so at a time. 

66. Q. So far as it affects irrigation, could it not be 
entrusted to the Irrigation Department P— -They have not 
officers on the spot. 

67. Q. They would have to get them P — They are more 
competent to ao it than anyone elso. 

68. ^ Q. Do jou think that a staff is wanted P — I doubt if 
there is room in these provinces. 

69. ' Q. What is the reason that the people give for their 
objection to canal irrigation in OudhP— They say that it will 
raise tho water level, depreciate the low lands, and affect the 
health of the district, and they do not want any more 
Government subordinates than they can help. 

60 . Q. You allude to the area of the Kali Nadi as an 
instance of the beneficial effect of drainage in decreasing 
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reh. Do you know any instance in which drainage has had 
the opposite effect,— the effect of so lowering the water level 
that lands have gone out of cultivation P— I have had a 
report from the west of Aligarh district to the effect that 
the water level had sunk so low that the wells could not be 
used for irrigation. 1 have not seen any case myself. 

61. Q. It has been suggested that drains should all havo 
regulators, so that besides being of use in a wet year they 
would hold up water in a dry year by shutting up the outlet 
of the drain and keeping the water in P — It would be a 
very useful thing if it could be done without friction ; but 
it would be likely to lead to a good deal of friction between 
owners along the different parts of its length. 1 put that 
bofore the Irrigation Department in 1896. 

62. Q. What became of the suggestion P— I do not 
know. 

63. Q. (Sir Thomas Iligham.) — It has been suggested 
that something might be done for the Hardoi district by 
making an inundation canal, taking it out at a point high 
up on the Sardah P — I do not know the Hardoi district 
personally, i 

64. Q. The idea is that it would be of use in filling up 
the jhils in a very dry year. It would not give a regular 
irrigation supply like u permanent canal P— I really do not 
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know enough about the district to give an opiuion of any 
value. 

65. Q. (Mr. Rajaratna Mud alia*.) —Is any great 
technical knowledge required for using boring instruments P 
—Not very much, but practice. 

66. Q. I suppose your overseer would bo able to train a 
sufficient number of people P— Quite easily. 

67. Q. Docs the area irrigated per well represent the area 
commanded or the area actually irrigated 8 — Tho area actu- 
ally irrigated in one year. 

68. Q. Mr. Falmor has given ub a statement of weather 
figures. Ho says he has consulted you on the subject. 
W ould the statement afford reliable data for taking action P 
It is a sort of scarcity barometer P — It is a thing you would 
have to use with a great deal of care. 

69. Q. (Mr. Muir- Mackenzie.) — Am I corroct in 

understanding that there was no very great foiluro of the 
rali in 1896-97 P — Tho rabi that was sown was a good 
crop. Some crops wero damagod ; gram Buffered a good 
deal. • 

70. Q. There is not much experience of any extensive 
failure of rabi? — No, tho areas sown wore Bmall, but that is 
a different thing. 


Mb. G. P. Gabtlan, Estate Agent, Ruo Bareli. 


(Lucknow, 1st December 1902.) 


1. Q. (The President. y^-Youta is a district whore 
well irrigation is the main thing ? — Yes. 

2. Q. Is anything else needed to protect that part of the 
country from famine P — Extension ot the wells would be 
quite sufficient. 

3. Q. You could not rely on jhils in a bad year? — 
For rice land wo could not, and wells would not save 
tho nee. In ordinary years tho jhils are quite suffi- 
cient; in <a year of drought they aro not; wells do 
for labi and khatif both, but mainly for rabi. 

4. Q. Do you consider thpt a canal would be a 
positive harm to the country? — I have had no expe- 
rience of canal irrigated land. 

5. Q. Across tho Ganges Canal irrigation is taken 
up everywhere? — The talukdars object to tho canals, 
because they do not want interference with their 
tenants. It is not a question of the benefits of the 
canal, because there are places where it would be 
beneficial. 

6. Q. Did you see any severe distress in tho famine 
seasons?— Not in Kae Bareli, except in rice tracts. 

7. Q . Was there any relief in Eae Bareli P — Yes, 
on roads. 

8. Q. Do the cultivators get a rabi crop after rice P — 
Jarhan rice lands will not give a second crop often, even 
with watering. 

9. Q. Do the zamindars and cultivators take takavi 
readily P — It is with great difficulty they get it. They are 
put to much trouble, and they havo to pay over 10 per cent, 
for it. 


10. Q. (Mr. Roberts .)— To whom P— The kanungo 
who is sent to make an investigation gets something. 
The raau who distributes tho money gets something, 
and the amlas get something. The patwari probably 
gets something too. 

11. Q. Do you really think it amounts to 10 per 
cent, for large advances to dig wells? — Not for any- 
thing over Rs. 100. 


12. Q . But advances for pakka wells would scarcely 
be less than Rs. 250 P— I expect he would pay 10 per 
cent, on that, because he does not get it in one lump 
sum. Every time he goes to get his 50 or 80 rupees, 
he has to pay. I havo heard this from people who have 
paid it themselvoB. There are very few advances made 
In our district for wells: they manage to get the monej 
for wells elsewhere. If the talukdars and zammdars 
did not interfere with tho people, they would dig mimy 
more wells ; but the landlords will not allow them, be- 
cause thoy are afraid of the tenants getting a right. 

13. Q. Big or little landlords ?— Both. 


14. Q. A very large talukdar whom we have c ja- 
mmed says that ho never refuses permission P-— They 
may say so. They want a bazdawa, or adamlonment 
of claim for compensation, but under the Oudh Itont 
Act that is waste paper. 

15. Q. ( The President.)— Is there any way of pro- 
moting the construction of wellsP- Yes, I make ad- 
vances to my tenants who are willing to mako wells 
and charge them a certain interest. I do not take 
back the money, but put it as a permanent increase 
on the man’s leal; and the Court of Wards has been 
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doing the some thing for the last few years on my 
suggestion. 

16. Q. You practically pay for the well and get an 
increased rent? — Yes. 

17. Q. You find that that system works woll? — Yos. 

18. Q. If something of that sort were introduced, 
would it bo popular P— It would bo popular among the 
people building wells, not among the landlords. But 
still the landlord would have no reason to complain. 

19. Q. He has a right at nroBont to forbid a weilP — * 
No, ho cannot prevent it. If ho will not allow it, tho 
tenant can go to the Deputy Collector and got an order 
for the woll to be built ; and if tho talukdar will not 
build it, the tenant is allowed to do so; and if the 
landlord ever interferes, he has to pay compensation 
for tho capital spent on it. 

20. Q. (Mr. Muir- Mackenzie.)— But it is not a good 
thing for the tenant to bring himself into bad relations with 
tho landlord P— No. 

21. Q. (Mr. llajaratna Mudaliar.) — Are the rules un- 
derstood by the tenants? — Partially. Some know them 
better than tho vakils. 

22. Q. (The President.) — Do you find that the 
rate of Government interest for advances is complained 
of ? — No ; but when all tho commissions are added on, 
it comes to more than they can get it for in tho 
open market. 

23. Q. (Mr. Roberts.) — Can you suggest any way of 
stopping that loakago P— If you put the interest of the 
money advanced in to increased rent and let that cooie 
direct into tho Government treasury as revenue, that 
would stop it. 

24. Q. (Air. Muir-Mackenzie.) — Not take back the 
money? — No. 

25. Q. But the leakage would go on when the 
monetr was being distributed? — For a time, but thorn 
would not be the same leakage. Now the man pays 
not only whon ho gets the money, but when ho re- 
pays it. Wells can be built much cheaper by the 
kashtkars than by anybody elso, even pakka wells. 

26. Q. (Sir Thomas lligham.) — You do not think 
that canal irrigation is required at all in your own 
estate? — 1 do not think so. 

27. Q. Is tho whole area commanded by wellsP — Al- 
most all the rabi; not the rice. There are lakhs 
and lakhs of money invested in wells; and if the 
canal came, the wells would be nowhere. 

28. Q. Does the rice depend on the rainfall? — And 
on irrigation from the tanks. The September rice 
generally comes round with the rain alone, but tho 
jarhan rice requires to be irrigated. 

29. Q. If a canal wero introduced, it would not in- 
crease the value of your property very muchP — I do 
not think bo. 

30. Q- Are they going on making wellsP — Yes, year 
after year in my district. The Opium Department 
give them great assistance. 

31. Q. I suppose tho opium agents go out amongst 
themP — Yes, and there is not the same amount of 
bother in getting the money as with Government ad- 
vances. The only trouble they have is the investi- 
gation as to whether the man is fit to build a well. 
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Mr. G. Pr Ho bus not to go to kanungos. I am not sure whe- 
Garllan, thor they charge interest. 1 believe the same is re-payable 
within two yeais. 

.‘iii. Q. I suppose on all tho wells of the Opium De- 
t. irtnieiit tlie cultivators grow u good deal of puppy P liut 
iJial is only a fourth ol the irrigation from the wells. 

.‘Id. Q . Do tho Opium Department muko them un- 
(iertuke to grow ho much poppy P Au; but he must culti- 
vate houic. it j» only in tho case ol Ins being a poppy* 
grower that a man gels tho advance. Alter one or two 
years he can give up poppy, and the Opium Depart- 
ment can do nothing, liut it does not matter, tor 
they havxj their advance back. 

31. Q> Is there much poppy in Rue Bareli?— I sup- 
pose it is tho best district in the country for poppy. 
They can get something like 16 or 10 Beers from tho 
aero. It sells at Us. 0 a seer; ami Us. 8 a big ha are 
advanced on the land sown with poppy. 

35. Q. You wore in liao Bareli in 1897? — Yes, I 
have been thore 36 years. 

, 30. Q. How did you get on? — All tho crops were 
fairly good except the rice. 

37. Q. Was that tho worst year? — Yes. In 1877 it 
was bad, but only for rice. 

88. Q. Is rice a largo proportion of the cultivation? — 
No, but it is very localised. Where it is rice it is all rice, 
and thus it suffered voiy much. 

39. (^. They hud a considerable number on relief 
works? — Yes) mainly from rice districts, but not all 
Kao Bareli people. 

40. Q. Do not tho people who grow rice grow rabi ? 
— Yes, but on a very small scale. The rain is very 
poor. 1 bellow tho wells are *all right in an omor* 
g<‘iu*y. The people believe very much m pakka wells. 

* 41. Q> 'lliey were very bully olT in Sitapiir in tie 
famine?- They have very lew wells there, and it de- 
pends on the distance one lias to go to get water. Ill 
Kuo Karel i we do not look upon the well ns the unit 
of irrigation; we look upon the bucket, and it is (he 
same irrigating from a tank tho dmnjla or basket is 
the unit. 

42. <^. All tho tank irrigation is done by lifting? — 
Yes. 

43. Q. (Mr. Muir-Muclcrnzic .)- You said that if a 
(‘anal were brought into tho district, all the capital 
expended < n tho wells would be lost. VN Jiy ? T ho people 
need not uko the eaimal ? - They w imld have to pay for it. 

44. Q. Not unless they use tho water?— If they did 
not use the water, they would be subject to much more 
inconvenience by tho irrigation people to force them 
to uso tho water. One man might use tho water and 
another might not. It would do very easy to have 
disputes as to whother tho other man Actually used it 
or not. 

45. Q. But his using the well, which would bo evi- 
dent, should mve him ? — Thai would net always save 
him. 

40. Q. You mean to Hay t 1 at there would he false 
cases? — Yes, a very fine opportunity for people to 
H urt false cases for the ordinary revenue people, the 
polico, tho zamindars. 

4.7. Q. Admitting that that is a great evil, still would it 
be such as to make the people all give op the wel ? H on which 
so much capital has been spe.it P- It would depend on 
whether the water-level would be changed or the country 
water-logged. 

48. Q . Tho rice crops did suffer in tho famine year 
very much? — Not tho kuari crop. The jarhan crop 
did auffor; in fact, it was a total failure. 


49. Q. if you had had a ‘anal in the district, could you 
luivo saved that crop? — Yes, wherever the canal water 
wont tho crops would necessarily have been saved. 

50. Q. At any rate, might we take it that tho loss of 
that crop led to tho necessity of relief in the dis- 
trict?- -Yes, I should say it was owing to the loss of 
tho khanf crops and dear grain. 

6J. Q. Now, if Government is to advance money for 
wells, it is bound to do so largely to tho tenants ? — Largely 
to the tenants an 1 lo the petty zamindars. 

52. Q . How are the tenants to give security P- If 
you got tho interest of your money from tho land, I 
should say that is quite sufficient security. Of course 
you would have to lind oil* whother the land was worth 
that or not. 

53. Q. The tenant has no transferable interest in 
tho land? — No. 

54. Q. (J. Jr, Roberts.') — How is the Government to 
collect it? — The Government, instead of taking back 
the advance, would charge an extra rent and recover 
it from tho tenant direct a a revenue. 

65. Q. That tenant at the end of seven years is eject- 
ed, what happens? — But you could always provide for 
your interest; the interest would always be a lien 
on the laid. “An anna in the rupjo'* is merely a local 
saying ; the rent does not depend on that “ one unua in ihe 
rupee." 

66. Q. You would have to collect it direct from the 
tenant? — Yes; or if the landlord was willing, you could 
collect it from the landlord liko canal rates. Tho only 
draw back that there is to well irrigation is the ex- 
pense of it. 

57. Q. (Mr. Muir-Mackenzic.) — You do not think 
to save that expenditure the rayat would bo glad to 
have a canal? — The rayat would, but the question is 
whether liis land would suffer from it or not. The 
report is that tho land does suffer from it. 

58. Q. (Mr. Rajaraina Mudaliar.)— According to 
your proposal to levy a small additional rout upon tho 
tenants’ land, Government would be practically tho 
owner of the well? — Y T es. 

b\\ Q. Would you then throw tho responsibility of 
keeping a well in repair upon the Government P— I 
should sny, if tho zamindar become liable as Mr. 
Roberts mentioned for the extra charge, tho zamindar 
would keep it in order. If ho did not, and if it wore 
merely the tenants, then, if you want to keep it in ro~ 
pair, tho Govern mont must look to it. 

60. Q. Would it bo possible for Government to do 
it? — I do not think it would. 

Cl. Q. Does not your system then break down ? — 
It may break down where the Government is concerned, 
not where the zamindar is concerned. That particu- 
lar well does not secure one tenant’8 land ; it secures 
tho land of several tenants. If I give an advance to a 
man for a well and that gives liim Rs. 8 increase 
on his rent, T get much more than that. That well 
does not irrigate one tenant’s holdings; it irrigates 
several tenants’ holdings, so that instead of getting 
8 per cont. for my money, I may be getting 15 por 
cent, or 20 per cent. 

62. Q. (Mr. Muir •Mackenzie.) — Do you think, as 
a matter of fact, if the well was a good one, that the 
tenant’s interest in it would not be such that ho would 
keep it in sufficiently good repair? —I certainly 
think so. He would be very sorry to let tho well get 
out of order, because, if his irrigation came to grief, 
he would come to grief t<o and would not ho able to 
pay his rent. 


Mr. C. A 
SilbcrraJ, 


Mb. C. A. Silbkruad, Sub-divisionai Officer, Lalitpur. 

( Jhansi , 5th December 1902.) 

[No te on Irrigation in Jhansi (more especially in Lalitpur).] 


I.— Details of sjme links made by zamindars with the aid 
of ordinary or famine takavi "n tho years 1895—1897 and 
I499-19(K) : - 

(a) Bant (Balabehat ) — Besides the Public Works 
l)o; aitmcnt tank, there is a tank, or raoie correctly, large 
bonShia, required by the zamindar with tho aid of Its. 441 
takavi in 1895-96. This tank enables some 35 acres 
of rico (irrigated or not, according to season) to be grown 
beiow the tauk, and givi-s some 40 to 50 acres of rabi in its 
bed. It is estimated (a good deal of the land is khtklkasht. 
and some is held by hereditary tenants, whose rents have 
not been enhanced) to have increased the anuual value of 
the village by about Rs. 10'). 


(b) Sirs* (Band ). — A tank here was repaired by the 
zamiudars with the aid of Rs. 609 (Jibs locoverablo famine 
takavi). In 1309 F. 14 acres were irrigated diroctly from 
the tank, but the total (well) irrigated area in tho village 
lias increased as follows : — 

1806 168 acres. I 1308 163 acres. 

1307 129 acres- ! 1309 196 acres. 

(e) Men war (Bans*). -Rs. 1,000 takavi was advanced 
! n *° th® zamindars to repair a tank. Channels for 
irrigating from it have not yet been oompleted, but its in- 
fluence is shown in the following figures for well irriga- 
tion : — 

1306 V 148 acres. I 1808 P. 160 acres. 

1807 F. 181 aoro. I 1309 F. 177 aores. 
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(d) Nano? a ( Bansi ). — Rupees 400 was advanoed in 1307 
to the same zamindar as in the preceding case. Here, also, 
there is no direct irrigation, but the figures lor well-irri- 
gation aro — 

1306 151 acres. i 1808 1G6 acres. 

1307 184 acres. I 1809 188 acres. 

(e) Rajwara ( Lai it pur ). — Rupees 630 was advanced in 
1307 for the repair of a tank, which has resulted in an in- 
crease of 60 aores of irrigation from the tanks. 

(/) Agori {Maraura).— Vie. 1,000 ordinary takavi was 
advanced in 1307, the samindar spent an additional Rs. 200 


in the next year, and he tells me himself that his income 
from the village last year has increased by Rs. 150 in oon* 
sequonco of the tank. 

Some cases have boon of course more or less failures, 
generally owing to the burs ting of the tanks, i.e. % the 
samindaiB were not sufficiently skilled to ensure safety. 

II. — I give in detail the ave rage settlement, wet and dry 
rates for the various kinds of soil in each pargana of the 
district (in rupees per acre) — 


Jhann Proper . [Resettled 1892 to 1694.) 


pABBAWA. 

Mab. 

Kabab. 

PuBWA. 

Baxab Moti. 

Baxab Patbbi. 

Wet. 

Dry. 

Wet. 

Dr,. 

Wet. 

Dry. 

Wet. 

Dry. 

Wet. 

Dry. 

Jh&usi 

6*7 

6-06 

6*88 

3*7 

8 90 

2*72 

3-28 

1*68 

2*12 

*76 

Man . • • 


3*45 

4*01 

2*66 

391 

1-84 

372 

1*58 

2*11 

*82 

Garotlm • • . 


3-88 

... 

2*99 


211 

... 

1*60 


•95 

Moti i . . . 


4-03 

6*24 

3-43 

4-17 

2*56 

2*0 

1*71 

§ » 

•94 

Average 

4*56 

8*87 

5*04 

3*14 

3*95 

2-28 

331 

1-68 

211 

*81 

Ratio of wet to dry rate . 

1*18 

1*60 

178 

2*08 

2*6 


Laliipur. [Resettled 1896 to 1698.) 


Pabqana. 

Moti. 

_ 

Dvuat. 

Pathbi. 

• 

Wet. 

Dry. 

Wet 

Dry.* 

Wot. 

Dry.t 

Bsdabchat 

• • 

• • 

• 1 • 


1*50 

3*44 

*94 



Buiisi . 

e • 

• 

• . 


2-00 

4*37 

100 

8*5 

*75 

Lulilpur 

e • 

• e 

• • « 


137 

8-69 

106 

319 

*75 

Talbehat 

• • 

• • 

• • • 


... 

4*10 

75 

2*87 

*56 

lianpur 

• • 

• e 

• • • 


200 

8-62 

*94 

2*69 

•75 

Mahroni 

« • 

• • 

• ■ • 


1-37 

3 75 

1*69 

2-76 

•69 

Maraura 

♦ • 

• • 

• « 


1 75 

*2-66 

*81 

2-06 

•69 

Average 

• a 

• • 

• • • 

... 

1*66 

3*6 

■94 

2-81 

•62 

Ratio ^ 

• 

• a 

• • . 

... 

873 

4*5 


Ditto 


3 to 4 ditto 

To a certain extent the moti of Lalitpur corresponds to 
tho mar and dry kabar of Jhansi proper ; the clumat to 
wet kabar , purwa and dry rakar moli ; put hr i to wet 
rakar moti and rakar pat hr i. 

The following table illustrates tho fact that in tho settle- 
ment circles containing the largest proport loo of black soil 
this soil is very far from being the only constituent of the 
circle 

Percentage [of cultivated area). 


8 to 12 jcftra. 


Circle. 

Mar. 

Mar and 
dry kabar. 

Purwa, 

kabar, 

rnkai 

wet 

and dry 
moti. 

Jhansi I . , 

23 

61 

38“) 


„ II • • 

11 

37 

45 | 


Man (IV -VIII) . 

60 

81 

17 | 


Garotha 1 

60 

79 

17 L 

Jhansi 

„ II . 

47 

77 

17 l 

propor. 

„ III . 

52 

81 

12 

„ IV . . . 

40 

74 

17 


Moth (whole tahsil) . 

23*5 71 

25 J 


Circle. 


Moti. Dumat. 

Pathri. 

Lalitpur I 


69 

30 

9 

Ban pur I • • 

. 

50 

39 

11 

Malironi I . 


58 

32 

4 

Maraura I 

. 

58 

25 

12 


It must bo remembered that, save in Garotha, Moth, and 
part of Man, the black soil circles aro not by any means a 
predominant portion of the cultivated area. 

III . — Details of the Pawa tank. This was constructed 
first in 1868*69 famine, but the bund burst in the rains of 


ditto 

i860. It was imonstru led seven yours later, tho zamindai 
taking ltg. .1,100 takavi, and the services of a Naib Tahsildai 
being lent to supervise the work ; the work done in 1868-tit 

R« son nr Z\ lt % TJT 1 , bof ? ro construction. Some 
Ks. 800 or 900 of the total takavi was remitted. 

fJffrJTWW 1 ® th ® r inle for "»«, ane 

then let off and the bed sown. In 1809 the area so sow* 

was bS-42 acres; tho land is lot on the butai system ; i.e. 
tenants and zamindars each tako half the produce. 'Ihc 

“’"Lfri h f1 f co »7« rt «d / into cash at current rates wim 
ucorded by the Vatican (and stated l.y him to mo in 
pretence of the samindar.) as Bs. 700 in 1309 ; and 
between Rs. 600 and its «00 in 1308. These figures are born, 
out by the settlement officer’s note that at the time of hi' 
inspection the land was leased at Rs. 10 per acre. 

In the settlement records of tho 1860-67 settlomcnl 
the lijnd „ow benefited by the tank is rocordod as dumat, 
and its total rental as Ks. 116. This giro, an annual 
roturnof some Bs. 6U0 on an outlay of Bs. 3,noo, or 
nearly 17 per cent, (tho work done in 1868-C9 appears to have 
been qujfco valueless). 

The site is undoubtedly unusually favourable ( a stream 
running through a gorge in a line of hills), but tho above 
ilgures ft profit leave a considerable margin. 

The Rakta bunds.- (Information derived from the 
patvoan and Piwan Udet Singh of Raksa.) Constructed in 
J888 at a cost of some Rs. 9,260. The irrigated area (from 
welts) bus increased since settlement (1892) by tome 40 
a«o., ami 14 aorca are irrigated directly from one of the 
tanks. Four additional welle have been made, and these acd 
20 o. hers in the village have now a better supply of 
water (water-level is s .id to h: vc been raised 12 ft.), so that 
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Mr. C. A. instead of beginning to fail by February (and ao not being 
8ilberrad . able to properly supply the ripening crop) there is always 
— a good supply, even in famine years. Cdet 8ingh (who 
owns 4 acres of Raksa) estimates the ordinary inoreaso in 
annual value to the zamindars from the land at Rs. 100, 
with another Ks. 100 in a famine year. It would be more 
were not a good deal of the land benefited held by maurusi 
tenants, enhancements in Jhunsi at preseut being practi- 
cally impossible. 

Udofc Singh says there is a more favourable site for a 
serios of bandhs on the Kapra Nadi, which, he says, would 
cost some Rs. 20,000, and would benefit Tillages as follows : 
Sijwaha Rs. 100 ; Raksa Rs. 500 ; Kotkhera Rs. 160 ; 
Palinda Rs. 200 ; Dongra Rs. 100; Pathan Rs. 60; total 
Rs. 1,100. I cannot say anything more of this idea from 
personal knowledge. 

IV.— The following figures are interesting as illustrating 
the valne of tanks. I take the red soil (pathri), Pargana 
Talbehat. 

The settlement rabi area (1304) was 12,667 acres, and 
that is a fair average for this pargana, whleh is quite un- 
affected by leans , there boing no black soil. Iu 1807 the 
rabi area was but 0,612 aores, — a fall of 23 4 per cent, in 
this pargana ; there is practioally no un irrigated rabi 
(irrigated rabi is 88 per cent, of the whole) : this fall was 
almost entirely due to laok of water in wells. But in 
Talbohat villago, which is thoroughly protected by a large 
tank which never goes dry, tho rabi area only dropped from 
1,023 (settlement) to 1,010 acres in 1307, while the irrigated 
area increased from 867 to 986 acres. 

Patoa showed a docline of rabi area of but 0 per cent., 
and of irrigated area of 7 per cent. 

JaJchora (in Bansi, but very similar to Talbohat) showed 
an increase of rabi urea from 358 acres at settlement to 
471 aores in 1807. 

As regards the black soil, I am now camping in the black 
soil portion of the Lalitpur Bub-division, which, however, 
differs from tho black soil of North Jhansi, Jalaun, etc., in 
boing undulating and interspersed with much more dumat. 
Hero, too, I find a very gouoral desire for irrigation. As an 
example, the rumour of a weir on tho Botwa at Deogarh 
one of tho proposed storago weirs for the Botwa Canal) 
has sproad, and 1 have boon repeatedly askod whether 


a canal cannot come to this or that tillage which 
of course, the undulating oharactor of the country 
would render impossible. Then I am asked if one of the 
smaller rivers could not be dammed, or, failing that, if a 
tank could not be made. I have already found several 
suitable sites for small tanks to supply one village in this 
part of the sub-division s in one village the zamindars 
have given in a written application agreeing to nay 6 per 
cent, on capital cost plus 2 per cent for annual repairs ; 
this is but a small tank, cost about 600, but this particular 
village is small ; iu several others ( in the same tract, i.e. 9 
* black soil 1 ) zamindars have said verbally they would do 
so* The soil commanded by these tanks would be mainly 
dumat , but this bears out my contention that suitable sites 
could be found in this part of Lalitpar. 

V.— I have seen the Bundelkhandi so often reproached 
with laziness that I would like to urge in partial exouse 
for him that the soil of Bundelkhand is, as a rule, such that 
with a good season it will give an .'excellent crop with little 
exertion, while in a bad one no amount of exertion will 
make mach improvement. The irrigated centres in a red 
soil village (round the Bite) are, I think, as earefully cultivated 
as laud is on an average in the Doab. 

VI — As regards takavi t I would like to place on record 
an idea that I have that tho reluotanoo sometimes noted in 
taking takavi is greatly due to the uncertainty of the 
amount that will be distributed ; with continuity in 3 or 
4 years some Rs. 8,000 or Rs. 10,000 takavi for soed was 
easily distributed iu the sub-division every rabi . Iu the 
first year, when the amount for distribution is short, appli- 
cation for a large sum of takavi had to be filed. 

VII.— As regards rice, for the gazetteer I collected in- 
formation concerning 16 different kinds grown in the 
sub-division; none of these were described as growing in 
moti in fact in Lalitpur, and 1 think it is the same in 
Jhansi proper ; rice is practically never grown on black soil. 
Thus with an average of 8 per cent, of tho kharif aiea of 
Lalitpur under rice in Talbehat Pargaua, which contains 
no black soil, rice forms 16 per cent., while in Mahroni 
Pargana, with approximately equal areas of black soil, 
pathri and dumat rice is only 4 j>er cent, of the kharif 
area. 


1. Q. ( The President.)— You have been 4 years in this 
district? —I came in March 1899 and have been here 
pretty well continuously since. 

2. Q. Where were you before P— In Etah in the 
Agra Division, in Etawah, Farrukhabad and in Muttra. 

3. Q. Isthoreany irrigation in Lalitpur P— There are 
tanks and there is some irrigation from them. 

4. Q. Is thero any record of it in the statistics P— -There 
is a statement in tho settlement records and the pargana 
registers, but you cannot say accurately how muoh is from 
tanks and how much from wells, as muoh of the irrigation 
really detivod from tanks is dono directly from wells below 
the bandh of the tank which are indirectly fed by it. 
Such irrigation should obviously be almost wholly oredited 
to the tank. 

6. Q. Was tho famine of 1896-97 severe there P — Yes ; 
I was not there for the famine. 

6. Q. I suppose wells held out P — I believe they did ; 
1 believe the wator-supply held out better than in the 
1899-1900 famine. 

7. Q. Was there sevoro distross in 1899*1900 ?— Fairly 
so, but not as great as in 1897. 

8. Q. Were there relief works in both cases?— -Yes. 

9. Q . (Mr. Muir •Mackenzie.)— How many people were 
there on relief in 1899-1900 P— I think the maximum was 
7,000 to 8,000 on one day. 

10. Q. (The President.) — 1 The population is very 
scattered, I suppose P— Yes, 210,000 for 1,940 square miles 
n Lalitpur. 

11. Q. And what is it in Jhansi ? -400,000 for 1,600 
square miles. 

v ?• ^ oro mu °b ®cope for the extension of wells P - 

Yes, there is, but tanks are more ueoessary, so that the water- 
level may be maintained ; the oonntry is maiuly divided 
into a aenes of rocky valleys underlain by impermeable rook ; 
the water-supply of each such valley is derived solely from 
the rain falling within its limits, i.e., there is little or no 
underground supply soaking through from elsewhere. 


13. Q. Tho extension of tanks would, you think, better 
than under-ground supply P— It is almost a necessity, l think, 
before you can extend your wells to any extent. 

14. Q. The chief function would be to aot indirectly 
to keep up the spring lovel of the wells P — Not the chiof 
function, but an important function. There are many places 
where more tanks could be made. 

16. Q. There is no doubt about that ? — No. 

16. Q . Would these be large tanks or small ones P 

They would for the most pavt not be more than sufficient 
to supply one village ; I have been lately over a good many 
villages in the northern part of tho Sub division ; there is a 
good site in nearly every village. I proposed that Govern- 
ment should construct tho tanks and that tho people should 
pay 6 per cent, on the capital cost and annual repairs ; some 
agreed to this, but some did not. 

17. Q. Would it not bo better done by takavi P — I don't 
think they could do it. The Nathikhera tank burst the rains 
before last and the zamindars got takavi amounting to Rs. 600 
to mend it ; they kept it for four or five months and then 
said they could not manage it and returned the money. The 
zamindars have twice before repaired this tank. 

18. Q. 1 suppose there is a District Engineer for the 
works P— There is in Jhansi. 

19. Q. Could a subordinate be trusted with that kind 
of thing P— I should hardly say so. 

20. Q. The Irrigation Department seems rather heavy 
machinery for that if it can be done otherwise ?— Perhaps 
so, but you want Borne one who is a specialist on tanks. 

21. Q. Would you like to see a system such as you describe 
carried out by the Public Works Department ? - There 
should bo a proper survey and inspection of these sites in 
consultation with the zamindars concerned to determine 
whether they would pay. If there was an officer of the 
Irrigation Department in oharge of all tanks, they would be 
maintained regularly. 

22. Q. Would there be any revenue difficulties about the 
zamindars paying 6 per cent, of the cost P-— Some say they 
would do it ; others say that the advantages are not sufficient. 
Irrigated rent is 3£ times that of uuirrigated. 
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28. Q. Would there he difficulties made about the land 
sumberged by such tanks P — No, if the scheme I had thought 
of were adopted. Government would allow the zamindars to 
use the tank just as they please, provided they did not 
damage it. 

24. Q. (Mr. Muir- Mackenzie.) — You have concluded a 
certain agreement P— No ; I was proposing that tanks should 
be constructed and maintained by Government ; the zarnin- 
daw should pay 6 per cent, on the capital cost, plus the annual 
cost of repairs, and that zamindars should be allowed to 
use the water as they please, provided they did not do any 
damage to the tank. 

25. Q. (Sir Thomas IIigham.\— Have yon any idea of the 
expenditure necessary to protect this particular area P— These 
tankB would be small ones and not more than sufficient to 
command part of the land of one village ; they would cost 
from Us. 500 to Ks. 3,000. 

26. Q. Hamirpur has 2 or 3 acres for every million 
cubic feet ; that seems quito as much as you could do. 
Where would the 5 per cent, come from?*— From the in- 
creased rent of irrigated land as compared with the same 
land nniirigated, thus the average Settlement Officer’s circle 
rato for wet dumat is 3} times the dry rate ; for wet pathri 
4| times. Moreover, quite half the advantage is from wells 
below the hundh. 

27. Q. That is why you cannot put a water-rato on 
it P— Yes. 

28. Q. If the people could pay 5 per cent, on tho capital 
cost and the cost of maintenance, then these would be 
productive works P — A tank at Parwa cost Rs. 3,000 and the 
zamindars estimate that tho bene tit from it is Rs. 500 
to Ks. 700 a ) ear. 

29. Q. (The President.)— Who made 5t P — Tliis tank was 
originally constructed in the 1868*69 famine. It burst in 
the rains of 1869 ; and was reconstructed 7 years later ; the 
zamindars taking Rs. 3.000 takavi , of which some Rr. 800 or 
Its. 900 was finally remitted. The work done in 1868*69 was 
of no assistance, the whole having had to be clone over again. 
The water is held up till the time of sowing rabi, and then let 
off and the bed sown. 

30. Q. (Mr. Muir'Mackenzie.)—Tlow do you know that 
it costa Rs. 3,000 P— I havo been told no. 

81. Q. (Sir Thomas llig ham.)— Such tanks are very like 
field embankments P— They let the water out at the begin- 
ning of the cold weather and eow their wheat. 

32. Q. (The President.) — What would you advocate for 
Lalitpur as the best means of enabling it to resist famino P 

X would have a careful survey made of these tanks and of 

the different sites in consultation with the zamindars of the 
village so as to ascertain whether it would suit them to 
have a tank, and these projects should bo carried out as 
funds might he available. 

33. Q. Do you think storage of water on a large scale 
would assist Lalitpur P — It might keep up the water-level, 
and you might take small canals out of such reservoirs, but 
the country is too hilly for a large canal to be possible. 

34. Q. Have you thought of largo storago works in that 
district for irrigation P — Yes. 

85. Q. Do you think there are possibilities there P 
— It looks as if it should be possible. 

36. Q. Tbe red soil of Lalitpur is poor soil P— Yes, the 
Settlement Officer’s average rate for cultivated dry pathri 
is 11 annas per acre ; but such sod is usually cultivated for 
only 2 or 3 yeais, and then lies fallow for 8 to 12. 

87. Q. Is it the same as that which is irrigated P— Yes, I 
believe it is; by long cultivation and manuring the 
irrigated land has become better soil than it was before. 

38. Q. Do the tanks silt up much P— -I don't think they 
do ; certainly some of the Cbandel tanks have to tome 
extent silted up, hut they are probably 800 to 900 years old. 

39. Q. Do the people look after the existing tanks 
themselves P— Yes, so far as they aie looked after at all 

40. <2- Do they do repairs P— Sometimes, not always. 

41. Q. Are here masonry sluices P— In some ; a good 
many have natural escapes. 

42. Q. Do they irrigate kabar land at all P— In Bant 
they do ; it is called moti and includes mar and kabar. 

43. Q. What is the reason why that village does it and 
not others P — The tank is well situated ; it was built in the 
1869 famine ; it burst iu the rains of that year, and was 
repaired about 1890. Irrigation from it only began in 
1899, but before that it had done much to raise the spring 


level and keep land near it moist and so capable of bearing 
spring as well as autumn crops. 

44. Q. Do you consider it the duty of Government to 
repair the tauks P— Yes, where there is a prospect of advan- 
tage commensurate with the outlay. 

46. Q. (Sir Thomas Higham.)— As regards these tanks 
that you propose, have you any idea of the cost P— Some hive 
been roughly estimated as civil famino relief works. 

46. Q. Hkvo you got a number of these tanks in the 
programme P — Yes, but those in the list are generally not 
the right ones. The list was made out by the Tahsildar 
based on Kannngo’s report. I am going through the pro- 
posals, impeding the localities and writing notes. 

47. Q. Has it been examined by any of the Public 
Works Department officers P— No. 

48. Q. (T*he President.)— Ycnr lem&rks about tanks in 
Lalitpur would apply equally well to the other parts of the 
Jhjinsi District P — In the fiat land it would not apply, hut it 
would to the southern portions of paiganas Jhansi and Mar % 

49. Q. (Sir Thomas Higham.) — I suppose you made some 
tanks in the last famine r- No, they only deepened two or 
three. 

60. Q. You cannot say what was the rosult P—No. 

51. Q. Instead of 5 per cent., if you could get half that, I 
think there would be a very good case for tho money P — I 
think they would pay 2$ per cent, certainly. 

62. Q. I suppose tankB very often burst P — Yes, very 
often. 

53. Q. That is becauBO there is no escape P— Yep, some- 
times, but often through neglect of the hundh which 
buists where it lias been allowed to become wc&k. 

64. Q. Tho escape generally costs as much as the hundh 
~ In a good many places you can got a natural escape over 
rock. 

65. Q. Is this programme complote P— No, that is what 
I have been ablo to do this season. 

56. Q. What did they spend on the Raksa bundhs P— 
Rs. 9,337. 

67. Q If you wanted 5 per cent,, it would be about Rs. 
600 ; nobody could get that out of them ; could they P— I 
don’t know what has happened by increase of revenue in the 
last settlement of 1892. 1 will try to find out and send it 
in. 

68. Q. I think, if you could be suro of getting yonr 
5 per cent, at the next settlement, it would bo good enough P 
— 1 think it could bo done if tho tanks were chosen properly 

69. Q. How many works of this kind have you got 
(pointing to programme) P— There arc several hundred tanks 
and band bias ; by tanks 1 mean bundhs put across the 
drainage lines. 

60. Q. What do yon propose about the bandhias ; should 
these be done by Government P — Yes, 1 think this would be 
best ; somewhat as suggested in Mr. Barlow’s report. 

61. Q. Would tho people do it themselves P— They do 
sometimes. 

62. Q. Would you confine Government work to the 
making of tanks P — No. Jn Lalitpur even in those settle- 
ment circles containing most black soil, this soil rarely 
amounts to more than half the cultivated area. I think iu 
a great many places sites could be found for tanks whenoe 
the people woula irrigate dumat , that is a mixture cf red and 
black soil. 

63. Q. Do they irrigate where there is blaok soil P-t 

No. 

64. Q. If you put your tank where there is blaok soil, 
they won’t uso the water ; will they ?— A big zamindar iu 
Lalitpur said they would very probably use the water to 
irrigate blaok soil, but for the first watering only. 

65. Q. Would they lift it ?— No. 

66. Q. ( Mr . Muir- Mackenzie.)" -There ore alroadj 
great many wells in Lalitpur P — In red soil in tho valleys. 

67. Q. Not under tankB P— Yes. 

68. Q. Do wells not protected by tauks hold out as well 
as others P— Not as well ; in the I899-19U0 famine in Tal- 
behat in the red soil tho rabi area was only 76 per cent, of 
the normal j the rabi there is all irrigated by wells or 
tanks, 
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Mr. C. A. (59. Q. Wcro the tanka useful in tho famine P— Tlie 
Mberrad. villages that Buffered most were certainly those that have 
- not got tanka. 

70. Q. Now looking at some figures I have, I should 
like to ask, why more relief wa* not given in 1899-1900 P — 
Wo were porhaps not very liberal. 

71. Q . If relief had been given with greater liberality 
perhaps you oould have relievea more P - Yes, but I do not 
wish to he thought to imply that relief in 1^99*1900 was 
not liberal enough, —rather that it wag over-liberal in 1896- 
97. 

72. Q. Why was it less P — 1896-96 was a famine year 
in Bundelkhand; in 1893-94 and 1894-95 rust destroyed 
the whole of the wheat crons ; 1890*91 and 1891-92 were 
had years. For more complete dotails, Bee Mr. Hoaro’s 
Settlement Report for Lalitpnr, p. 5, 

73. Q . They had not been able to recover completely P— 
No ; they had had only one good your 1897-98). 

74. Q. That was snfficiont to account for the distross 
not being quite so severe in 1899-1900 P— Yes. 

76. Q. What are the wells like ; are they most of them 
nnk through rock P— ' They go down to the rook. 

76. Q. Do they stop at the rock P — They tomotimes blast 
the rock, but they never go through tho rock, I think; 
sometimes they come on to a spring, where tho rock is 
fissured. 

77- Q. How are the wolls built P— Gonorally with dry 
bricks. 

78. Q. They don’t use stone P— In the south thoy use 
sandstone. 

79. Q. Do thoy list an indefinite time P — Fifty years. 

80. Q. And then they fall in P— Yen, if they are not 
looked after. 

81. Q. If they were lookod after, would they last an 
indefinite period P — I think so. 

82. Q. Have you seen any veiy old wells P— There are a 
good many fairly old wells ; thero is a properly built well 
in Lalitpnr which is dated 1600. 

83 . Q. Is it very expensive P— Yob. 

84. Q. The main use of tanks would ho* to feed wolls. Is 
thoieany difficulty about getting wells mado; supposing 
you made tanks, would the people make wells P — Yes, they 
might want ftlcavi . 

85. Q. To whom would it be given,— -zamindars or ten- 
ants P — Sometimes to the one, sometimes to the other. 

86. Q. Aie they small zamindars P— The majority are 
small. 

87. Q. Is thero any difficult} in getting a joint agree- 
ment for takavi for a well or tank P— There is sometimes 
difficulty, hut you could square thorn if you talk to them. 

88 Q. Would these tanks hold out in a \ ear like 1896-97 P 
— -Y»is, thoy had 86 inches against an average of 40. 

89. Q. And in 1899-1900 P — Thoy got very dry that 
year.* 

90. Q. But wolls nevertheless hold out P— Tho rabi area 
wont down 23 per cent. 

91. Q. As regards this tank that cost Ri. 3,000, do 3011 
know what ami is actually irrigated ? — It is more in the 
nature of a bandhia. 


92. Q. What is tho area inside the tank that grows a 
good crop P— CO to 70 acres. 

93. Q. And the rental of that land P— The land is now 
leased on batai, i.e. t the tenant and zamindar each takes 
half tho produce ; in 180) F. the zamindars’ half converted 
Into ca?h at current rates was recorded as Rs. 7C0 ; in 1308 
between 1U. 500 and Rs. 600. At settlement tho land was 
leased at Us. 10 per acie. 

94. Q. What is the dry rate P — The land benefited by 
this tank wa$ rccoided. in the 1830-68 settlement as 
dumat and the total rental of the area as 1 *b. 115. 

95. Q. (Mr. Bajaratna Mudaliar. )— Does tho whole of 
the rent go to the zamindar P— Yes, Government has nothing 
bnt the land revenue. 

96. Q. (Mr. Muir-Maclenzie.)— Do you think most of 
these tanks that you propose to mcke would have an area 
inside them that would be cultivable P— Some would ; *ome 
would not ; it depends on tho bit nation. 

97. Q. Do 3 on propose most of these tanks as relief 
v ^iksP— Yes, but they would, of course, want some 
rua.onry. 

98. Q. Did you propose them as relief works in 1899- 
1900 ? — Yes. 

99. Q. Were they adopted P — To some extent, tho famine 
besides was not so great as was expected ; thero was some 
hesitation about putting tho workers on tanks. 

100. Q. Why was there hesitation P — Tho projects were 
not quite ready. 

101. Q. You d#n*t think there wonld have been hesitation 
if the projects had been ready P — I think the engineers 
preferred roads as being easier to manage ; theso tanks are 
comparatively small works and more difficult to manago. 

102. Q. With regard to the difficulties of management 
you don’t consider them insuperable P— No ; I am speaking, 
however, without much famine experience. I don’t see 
why four to five tanks in neighbouring villages should not 
be mado into one charge. 

103. Q. You havo spoken about the large rent a zamindar 
may expect if ho makes a useful tank ; why is it then that, 
with exemption from assest-mont, the zamindars have not 
done moic than they haveP — They have not tho money, 
and they aie not a particulaily energetic lot ; some of tho 
bigger zamindars have doue something. 

104. Q. What has heon the results P— I have no figures, 
but 1 will send them in. 

105. Q. Was thero much contraction of cultivation as the 
result of tho famine of 1896*97 P—Not very much ; there 
was a considerable change in the crops sewn, but that was 
not so much duo to famine as to rust.f 

106. Q. There are a large number of these tanks still 
existing. Aie they in veiy bad repair? — Somo arc in 
excellent repair, hut some have been let go. 

107. Q. You recommend in yoi.r note that Rs. 50,000 
per annum should be spent cn construction and repair of 
tanks; do 3 on think any money should le spent on the 
repair of existing tanks? — Yes, I think so. 

108. Q. (The Btesident.)— Do you think it is the duty 
of Government to keep them in repair where the people pay 
wet-rates P — Yes. 


* Rainfall at Tnlbehat for period June to May— 

1896-16-24 23 Inches. 

381 6-1*7 — 37*88 „ 

1890 - 1000—10 69 „ 

Average for 23 years- 36*28 inches. 

Average rainfall at the four reporting stations iu tho tub-division for same periods 
18915*00 “29*36 inches, 

1806-97 - 37 08 „ 

1890-1000— 26*05 „ 

t The following flguros illustrate this change 
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109. Q. (Mr. Bajaratna Mtidaliar.)—h* regards the 
Pawa tank, were the lands in the water-spread uncultivated 
before the tank was repaired P— I believe they were cul- 
tivated like other dry lands. 

110. Q. If a tank was repaired by Government at a 
large outlay, could the zaminaar come In and levy a wet* 
rate P— Yes. 

111. Q. Is that allowable under the lawP— I don't know 
if it is allowable ; in Lalitpur they hardly know what occu- 
pancy rights are. 

112. Q. (Mr. Muir-Maokenzie )—' Wonld the landlord 
have any difficulty in getting another tenant for a good 
bit of wet land P— No, if he takes too much they leave 
him. 

119. Q. (Mr. Bobert*.) — Lalitpur is a particularly back- 
ward district ; is it notP — Yes. 

114. Q. The cultivated area compared with the culture ble 
area b comparatively small P — Yes. 

115. Q. And what ia cultivated, yon explained, can only 
be cultivated three yearn out of ten P — Yes, that is outlying 
and in the red soil tracts. 

116. Q. A zamindar's rights are greatly subdivided in 
these parts P — Yes, in a great many villages, especially 
among the Lodis and Kurmts, you get some comparatively 
big Bundela landlords. 

117. Q. A great many villages are pattidari P — Yes. 

118. Q. And they are cultivating zamindars P— Yes. 

IIP. Q. In those pattidari villages the best lands in the 
village are mostly cultivated by zamindars P — Yob. 

120. Q. These Lalitpur people are very little given to 
civil and rent litigation ? — Yes. 

121. Q. They are particularly amenable to authority in 
these matt ere P— ‘Yes. 

122. Q. And the amount of civil and rent litigation 
relatively to the population that gives rise to litigAtion is 
smaller than in the district P — Certainly, there were, I 
think, only 19 ejection oases. 

123. Q. That points to the fact that occnpancy rights are 
not particularly valuable ? — Yes. 

124. Q. Landlords are not exerting themselves to prevent 
thoir acquisition, nor do tenants lay any great store by them P 
— No, occupanoy rights, except as regards land within the 
tareta of the red soil villages, have almost reduced them- 
selves to the right to a somewhat uncertain amount of cer- 
tain kinds of land at customary rates. 

125. Q. There is no great difference betweon occupancy 
rents and non-occupancy P — Practically none ; Mr. Hoare 
finds that, if anything, ocoupancy rights are a bit higher. 


126. Q. In the ca b* of improvements made, the onestion of 
the amount of benefit the tenant wonld be entitled to would 
be settled rather by custom than by recourse to the law 
courts P — Yes, certainly. 

127. Q. The tenants would nay the same rates for wet land, 
however it had become wet r — Yes, they have certain cus- 
tomary rules to determine the amount for wet land. 

128. Q. Neither party would claim the interposition of 
the law P— No. 

129. Q. As regards these civil works that you call bandhia 
in your report P— I should have said village relief works. 

130. Q. That means works not to be carried out by the 
Publio Works Department P— -Yes. 

131. Q. Roads and big tanks employing 5,000 people 
aro allotted to the Public Works Department and smaller 
works to the Civil Deportment P —Yes, but- as regards the 
numbers in this programme, I would not like to lay any great 
stress on them. 

132. Q. Would there ho much difficulty in supervising 
these works P— I expect there would be. 

183. Q. Tho principle of the division is that, tho works * 
nro supposed to be loss open to supervision P — Yes. 

134. Q. You mentioned one reason, why more tanks were 
not made is that, the zamindars were too poor ; that gives the 
hope that they wonld do more; yon mentioned also that there 
are a great many existing tanks thnt have bpen allowed bv 
the zamindars to burst and fall out of repair. What ia the 
reason of this ; can yon say P— Want of money largelv, but 
also want of energy and slackness, and also to tho number of 
co-Rharcrs which makes it difficult, for them to arrange 
between themsolves how to diRtrihuto tho oost. 

136. Q. If these tanks were taken np by Government on 
any extensive bcaIo it wonld seem to follow that the 
ropairs should he under Government supervision P — I think 
so certainly. 

130. Q. Thoy could not bo left to zamindars P— I don't 
think so. 

137. Q. (The President,)— la there any point you wonld 
like to bring to the notice of tho Commission P— I was talk- 
ing lately to the rats of Gnrsarai. Ho wants a canal taken 
out of tho Parichha reservoir on the oast of the Bot.wa so as 
to take water into the Garotlm pargana in which his estate 
(65 villages) lies. The difficulty here would be tho hills near 
Parwa. I was also talking to a considerable landowner of 
Chirgaon who asked nbout tho possibility of constructing a 
short canal from Parichha at a higher level than the existing 
Botwa canal to irrigate land around Chirgaon (i.e., nearer the 
head-works of the canal). 

138. Q. Would the rats be willing to take water on mar 
land P— He said ho would, but it is mostly wanted for 
lcabar. 


Mb. R. P. Atkinson, Superintending Engineer, Public Works Department. 
( Jhansi , 6th December 1002.) 


1. Q, (The President.) — You were formerly Executive 
Engineer on the Botwa Canal P— Yos. 

2. Q. Had you any experience of Bundelkhand before 
that P— No. 

3. Q. Were you heTo in the famine ?— No. I know 
nothing about the famine in Bundelkhand. 

4. Q. What do you think the beat course for extending 
irrigation in Bundelkhand P —Developing tho present 
system And building storage reserroirs. 

6. Q. The first depends on the second P— To a great ex- 
tent. But we can do more irrigation with what we have 
got, i.e. by developing the system. 

6. Q. To a material extent P— -Yes, especially in a year 
of drought, beesnso at the end of the rains at the beginning 
of the cold weather there is always a large amount of water 
in the Betwa. As soon as our distributaries are made 
sufficiently large we can utilize a great deal of the surplus 
water. 

7. Q. You have no doubt about that P— None. 

8. Q. The figures sre not very encouraging P — No; the 
canal has been badly handicapped for want of water. 

9. Q. Extension depends on whether there is any more 
water P— I think so certainly, particularly as regards the 
kharif ; that is the early kharjf. We could doable the 
kkarif if we could get the water stored. All through last 
oold weather whilst I was marching abont the canal I had 
to say that I could not promise water for early kharif 
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sowings, as the cold weather had not developed itself ; I did 
not know wh other it was going to ho a dry or a wet year. 
It turned out to he dry and we used nil the water for the 
rabi. 

10. Q. That i« the water stored P— Yos. Wo include 
also the water which is running down the river all the 
time. 

11. Q. In the hot weather what does that amount to P— 
Nothing. 

12. Q. Then you would have to be living on your method 
of storing water P— We are living on it now. We always 
try when the demand is hot to run down as much wator as 
wo can ; it is generally more economical, and that very 
soon becomes more than the river can give us. The demand 
is increasing; the river supply is decreasing. 

13. Q. (Mr. Muir- Mackenzie .) — Do not you get full 
np in January or February P— Two years ago wo more than 
filled up ; we could have filled up three times over ; thnt 
was an exceptionally wet year. The river and the canal 
just balanced this year at the beginning of November. 
The water conld be seen running over the shatters for 
some days afterwards as a freshet came down. 

14. Q. What state are the Ken and Dassan projects now 
in P — I am afraid I cannot tell you very much abont them. 
They are not in my charge. They are directly nndcr tho 
Chief Engineer. !Fhe Ken Canal project has gone up for 
the sanction of the Government of India. I do not know 
what state the Dassan project is in. 

? * 


Mr. C. A. 
Silberrad . 


Mr. R. P. 
Atkinson. 
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Mr. It. P. 15* Q- ^ rtn y° n tell about the Palin j P Is there any 
Atkinson' Vater in lhftt P-^Practicslly nothin* 

— • ffl Q. There is the BurwaP— It is a very small stream. 

17. Q. I understand that the basin of the Befcwa is a 
very large, one ; the rainfall is a very fair one ; the soil, hard 
rock, would enable you to store a great deal of water ; end I 
snppose that really a very small portion Is scored P— I think 
about one-tenth of one per cent, if so muoh. 

18. Q. We heard yesterday that where there aro these 
storage tanks they nraotically do their own catobment 
business; there would bo no object in making them 
bigger P —What we call the lakes, yes. The Bsrwa Sagar 
and the Bela Tal are always full, and they would probably 
bear a little increasing bnt the others are rather bigger 
than their catchment, already. 

19. Q. In yonr letter of 18th September 1901 yon say 
that you have inspected several sites P— There were two 
methods of storing water suggested ; and I was told to 
investigate the question. My conclusion was that the only 
practical one was a dam across the river Petwa. The other 

, alternative was the finding of suitable sites for large reser- 
voirs in side valleys. 

20. Q. Have you made «n investigation of this great 
basin P— No, only a little of it with Mr. Siiherrad. . There 
is an enormous basin and a great deal of it is in Gwalior and 
tbo Central Provinces. 

21. Q. There should ho no difficulty about, making it P — 
No. It was impossible at that time to do anything beyond 
making ft preliminary inquiry ; I had not time for any- 
thing else. 

22. Q. Do you think that the four sites in side valloys 
inspected by you are really favourable P — Not for very 
large storage. 

28. Q . As large as above Parichoha P — No, I do not sup- 
pose that the whole lot would be a hundredth part of it. 
rarioheha is an enormous reservoir, 12 to 14 miles long, 
with 2,750,000,000 of cubic feel of available water. We 
want about twioe that at least. 

24. Q. With respect to the Betwa ; you inspected sites 
with a view to damming it P— ' Yes, I saw two sites. One is 
the lowest down the river of the proposed dams. I think it 
is about 40 to 50 miles above Parichcha ; and the other 
is the one which I think is the most promising, but it is 
the furthest sway and is situated on tho borders of the 
Central Provinces on the main rivor. 

26. Q. Have you any idea how much the storngo would 
be P— I think the figure is nearly a thousand millions. 

26. Q. What, is the limit in a case like that P Ib it that 
you would spoil valuable land? — No, the limit is the cost. 
It is cheaper to make two dams than to make one big one, 
because of tho enormous increase in the sertion of the dam 
ns you get down. At the upper site you could make a 
dam 100 feet high or more. 

27. Q. You think then that you could largely increase 
the irrigation from your canal if you had the water to do 
it P — I am certain, when tho improvement of distributaries 
has been complotcd. An instance is whst I mentioned just 
now. We lost the whole of the kharif that we might have 
had this year ; we had rot water enough ; we bnd nsed it all 
for the rabi. As a matter of foot, a few hundred acres of 
kharif had been done, with paleo. But if wo had had the 
water, instead of this being a few hundred, it would have 
been a few thousand aeres carried to maturity. As the 
water-supply failed, we had to remit the water-rate on the 
paleo. 

28. Q. (Mr. MuivMackenzie.)— What is tho manning 
of paleo P— Water sent on to the ground to enable them 
to plough. After the rains it is generally done with the 
rains moisture. 

29. Q. Have you establishment enough to work out th® 
design of one of thes* big tanks P— Not enongh to do it a 8 
quickly as I should like. . I cannot Bpare the establishment 
at all now that the irrigation has begun. 

30. Q. Any chance of getting adequate men from out 
side P — Yes, plenty of men if I rad the money. A survey 
was done to a certain exten* by Mr. Thornhill in 1882, and 
w« simply want to verify this and get a few additional 
levels and sections and it would not take a month to get the 
sobeme out. 

81. Q. (The jPreWdewtf.)-— Could you lay your hand on 
10 su i vey ors Y es. The real difficulty would be the 
supervision ; his a question of money. We have not the 
establishment in the Department at present. 

82. Q. It is a matter of a few hundred rupees P— And 
the matter of getting the men. 1 can get the men to do 
the actual survey work. 


88. Q. (Sir Thomas Highatn.)— -Have you any estimate 
of the cost P — We have one estimate taken out* completely 
for one reservoir dam and we have the Tough estimates for 
the whole six, but the rough estimates were made several 
years ago and they are insufficient. 

84. Q. You have only s*en two sites P— Yes. 

85. Q. Have these been estimated for P — One of these 
has been estimated for (map). 

86. Q. What do you submerge in the latter P — All 
jungle. A hit of Gwalior territory will be tbe only trouble 
about it. That will be 6 or 7 hundred millions. 

37. Q. How much do you want P— Double what we have 
— an additional 8,000, 000, Q00. 

38. Q. What will that do P— It will secure rabi in a dry 
year and also kharif. 

89. Q. Tlie Hueif at the end of a dry year P— -That 
would depend entirely on tho river. In a year like 1899 it 
would not secure early kharif f in a year like 1896 it won Id. 

40. Q. That is to say, if the water is not wanted for ths 
rabi P— The rabi will be generally done from the river 
supply. 

41. Q. But whatever yon could do with storing water it 
would not bring you muoh in from a revenue point of view. 
Would you not be able to do more than three or four thou- 
sand acres P— Not muoh more. 

42. Q. I« it worth while making the reservoir for that P 
— I think so ; for that and the other advantages of the 
additional irrigation in a dry year. 

43. Q. What is the one estimated for going to cost f— 7 
lakhs. 

44. Q. (The President .) ~It would not be very profitable 
if you had that storage to use it for tbe rabi. 

45. Q. (Sir Thomas Higham)— If the rain came down 
for the rabi , it would bo used for the kharif P— ' With a 
downfall of rain in the rabi we should fill our reservoirs 
again and use tho water for kharif. It would not often 
occur. 

46. Q. You fill any hiatus in sowing P If you could 
double the amount of water, you would use it all in the 
rabi P— Yes. 

47. Q. (Mr. Muir* Mackenzie.)— In a year of good rain- 
fall P — No, in a year like the present. This is an average 
year, rather against tho can-il and for the cultivator, if any- 
thing. But it all depends on the cold-weather rain. If there 
is none this year as last, we shall use every drop we have by 
Hi© end of the rabi. If there is good rain, we shall be loft 
with a reservoir full no doubt. It all depends on two inches 
of rain in the cold weather. 

48. Q. Why you want, to develop the kharif is because 
you have a standing supply in your reservoirs P — And to 
improve tbo country generally. 

49. Q. (Sir Thomas Bight if#.)— You say your 

900.000. 000 would cost you 7 lakhs to store P— About. 

60 Q. If you have four times that quantity P — The 
others will be much cheaper ; the sites are better. 

51. Q. This is a prohibitive rate P— It is not the reservoir 
I advocate to be the first to be made. We shall have an 
estimate for a very much better one as soon as we can spare 
time to mako it out. We have rough surveys ; we simply 
have to develop them. 

52. Q. What extra irrigation do you expect to get from 
rabi irrigation P— It may be either in rabi or kharif. It 
will depend on the season. 

63. Q. What will the storage give P— I think it is about 
40,000 to 60,000 acres rabi and 4,0 X) or 6,000 kharif • 
There is not a very strong demand at present iu an average 
year ; it would all be worked up gradually. 

54. Q. You say here that the cost roughly estimated is 16 

<o 16 lakhs. What is that the cost of P— The 3,000,000,000 
cubio feet of water. , 

55. Q. Do you think it would oome to that P — I think it 
is a very liberal estimate. 

66. Q. It does not appear a liberal one from this P — Yes, 
the figure should have been 9 hundred millions, not 7. 

67. Q. The one higher up would be very muob larger P— 
Yes. There is a large natural Btore of water below the 
rook, and by tapping that we should get at least 

200.000. 000 more. 

58. Q. Are any of these on tributary streams P — All are 
on tbe main river. 

69. Q. You oannot depend on tbeee others P — They are 
not so certain as the main river, but two of them are very 
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fair cdtcbmeufcs. However, the estimated volume of storage 
is very small on them. 

60. Q, I understand that you only charge 8 annas au 
aore for the irrigation of mar and kabar that goes on in 
September P— The charge is 8 annas. All crops that take 
one watering are charged Re. 1 flow and 8 annas lift. 

61. Q. That is any soil P— Yes, except mar and kabar . 

62. Q. And mar and kabar are only half that P— Yes. 

68 . Q. I asked because 1 infer from this statement of 
yours, on page 82, that you considered an increase in the 
mar and kabar areas in 1896*— a steadily maintained 
increase. But 1 now understand, which 1 did not when 
Mr. Laurie was here yesterday, that the increase has been 
due to the lowering of the rate P— No doubt that has 
had some influence, but the increase is alse very much due 
to the fact that they have found out that irrigation is very 
benefloial. In kabar they have always irrigated fairly 
well. 

64. Q. {The President) — It would depend when this 
change was made P—In 1896-97. In 1897-98 the area was 
7,000 ; in 1898-99, 12,000 ; in 1899-1900, 10,000 ; in 
1900-01, 10,000 ; in 1901-02, 15,000. 

65. Q« ( Sir Thomas Higham.)— That has boen obtained 
by reducing the rate P — To some extent. I think both 
influences have been at work. They find that black soil 
will take irrigation. 

66 . Q, You think that in good 3 ears irrigation does not 
increase the value cf the crops at all on the Betwa Canal P — 
As regards mar soil it does not. 

67. Q. And the other P — In the j-urwa it certainly does. 
The latter is practically the same as the Doab soil. 

68 . Q. Even if yon had good raiu the purwa soil is 
benefited by irrigation P — Very little then ; but that only 
occurs once in 16 years. 

69. Q. Have you anything to say on tho quertion of the 
financial failure of the Betwa Canals P — I think tho main 
reason is that the cultivators are not yet used to the canal, 
and that they are a very slack lot and will not take any- 
thing of the kind till they are taught. 

70. Q. If they will not have rice you could run water on 
to their jowar in September P — Wo could in a dry year. 

71. Q. Would it ever affect materially the financial posi- 
tion of the canal P — Most certainly. If we could get rice 
introduced, it would very much affect the financial condition 
of the canal. 

72. Q. Is it necessary to have an early khar'tf supply 
to get a rice crop P— That is the trouble. Most kinds of 
rice can be grown after tho rain has broken, but none about 
here that I know of. There is a good deal of rioe near 
Jhansi. For three years running the rice below a tank 
which I know was an absolute failure, because the rains 
broke so late. The intention of that tank is to irrigate rioe 
below in the raius and thon to run the water off and culti- 
vate the bed of the tank. 

73. Q. Is it broadcast rioe P — 1 have never seen it 
planted. From the look of it it is broadcast. 

74. Q* ( Mr . Muir •Mackenzie,) — I see from your rain- 
fall statistioB that there has been very good rain in June on 
the canal in 8 years out of 10 P— 1 11 tho last three years 
since I have known tho Betwa Caual, there has been no tain 
till the middle of July. 

75. Q. I mean 1891-92 to 19C0-01. There are only two 
where the rain has broken iu July. In most Jnnes it has 
been over 7 inches ; once over 9 inches P— In 1900 there 
was no rain worth mentioning. 

76. Q. That is in Jalaun. I do not know whether it 
will refer to Jhansi P— Not necessarily. 

77. Q . {Sir Thomas Higham>)— July is tho Bowing time 
for rice P— That is the time for transplanting it. 

78. Q. Bioad cast rice P— Yes, they sow broadcast rice in 
Dehra Dun as soon as the rains are down. 

79. Q. You think they would do that P— Tbev will have 
to be taught j they are not accustomed to it and are a slack 
lot. 

80. Q. They have had a good many years to learn it 
in P — There has beeu so ofteu the difficulty of the water- 
supply in the canal. 

81 . Q. You flail always have plenty of water as soon as 
the rain falls. You do not open the caual then P— We have 
had nothing to open it for so far. 

82. Q. The rice is waiting for the water and the water 
is waiting for the rice P— I do not think that the rice is 
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waiting for the walcr. Cultivators have made no arrange- 
ments for sowing rioe. Nor will they do so until they are 
taught. 

88 . Q. ( Mr . Muir •Mackenzie.) — With this rainfall in 
July, if the cultivators wanted to sow rioe at all, would not 
they have hud enough rain without the help of the canal P 
The average of July is Bh iuolies P — It would be enough if 
they oared to do it. 

84. Q. I do not see that the canal is responsible for their 
not having rioe P — If rioe is to be introduced, we shall have 
to teach them rice. I have spoken to them about it and 
they say that they do not understand rioe. If we eould 
find some rice that would grow when sown in July, the 
canal would develop the area, especially when rain failed. 

80 . Q I do not quite understand on what you base your 
hope that in a 3 ear of good rainfall you would extend your 
irrigation if you had this increased storage. Do you find 
that tho people are more disposed to take water than they 
were P— They are certainly more disposed to take water 
than they used to be and increasingly so. 

86 . Q. Is that not only on account of successive had* 
years P — I think not. I think tho new settlement now 
going on in Jalaun District has something to do with it. 

87. Q. What has that to do with itP — In one or two 
parganas the settlement has been done and they are keen 
on extending cultivation and irrigation because the land has 
been assessed as dry and in large areas as unoultivated. 

88 . Q. Then they will have to pay wet-ratos P — Yes, but 
less rent. 

89. Q. We have heard that the landlords can raise rent 
with tho greatest facility in this country P -That was 
Lalitpur. 

90. Q. I thought it applied to the whole of Bundelkband. 
Is not, that tho case in Jalaun P— I cannot say certainly, 
about that. 

91. Q. I oonfiue myself to the apprehension that, given 
good years, irrigation would go down. Even now in 1899, 
1900 and 1901 they wore pretty bad years, but you only 
had 32,000 acres aud 3o,000 against 27,000 in 1890 P— In 
1899 we had only 32,000 because we had no more water and 
we had to remit irrigation revenue on some of the land 
irrigated because we could not give water. 

92. Q. In 1900-1901 P— We had a tremendous lot of 
rain and they did the whole of the 34,000 acres bv the loth 
ot December. Rain bioko after a great part of the irriga- 
tion had been done and wo were left with our reservoir full 
at the end of March. 

93. Q, Did you manage to start the kharif in 1901- 
02 P — Yes. Rut they had had none the 3 ear before on 
account of exhausted reservoir, and they bad got disheart- 
ened. The area was about 2,000 acres. For this kharif 
just past (1902) it was the same as before when there was no 
water. 

94. Q. If you had had this extra storage in 1896-97, 
would you have irrigated double the area in the rabi ? — I 
do not think that wo could very well have disposed of the 
water as the canal then stood. No improvements had been 
made then and the channels wore all contracted. With the 
improvements finished whioh are now in baud we could 
certaiuly have doDe it. You may notice that the area of 
last year 1901-02 was 48,000 and the area in 1896-97 was 
62, 100. Last cold weather was by no means a famine year ; 
it was a dry year. We began irrigating much later than 
in 1896-97 and we had 48,000 acres Hgainst 62,000 in a 
year iu which every drop of water was made the utmost of. 

95 . Q. In improving the channels are you doing any- 
thing in the direction of taking more water on to better 
clashes of soil— the kabar and purwa?— No, we are no 
doing anything in that direction. We are allowing the 
water to go where it will be taken. At present tho Betwa 
Canal requires general encouragement rnoic than anything 
else. 

96. Q, Is it not possible to carry the Betwa water to a 
larger extent iuto better soils P- No. There are only small 
extensions of present channels pofsiblo, running them a little 
further on. There are very few new tracts of the better 
soils we can go into ; practically noue. 

97. Q. In these days when you have very little water 
what iB the system P Does the oultivator help himself to 
the water when he wants itP — The system is tho same 
throughout these provinces. You have the distributaries 
running down the country and the distributaries have the 
outlets and from the outlets the village channels are carried 
about over the fields. When the water is passed down the 
distributary the cultivator lakes the water when he wants 
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it. We feci tho pulee of the demand and let the water 
through the distributaries according to that. 

98 . Q. You do not hud, with this system of everybody 
taking the water when he wauts it, without warning you 
beforehand, that it leads to your being short of water later 
on for a second watering P— No. Of course we have to 
watch. We know pretty well how many waterings a field 
can do with, and if there is any risk or running short of 
wuter, we should issue notice and put on periodical olosures, 
not so as to stint them in any way, but to prevent any risk 
of waste. 

99. Q. You did mention that you had to remit because 
yon had not been able to give water?— That was because 
our channels were in a tight state ; we could not get. the 
water down and we wasted a good deal in shoving it along. 
Now wo can run it dowu in largo volumes and satisfy every- 
one simultaneously. 

100. Q. You are satisfied that under this system you can 
so feel the pulse of the demand that you ruu very little risk 
of stinting anyone P — I think so. That is my experience. 
Jlr. Laurie, now on the Befcwa Canal, is having exactly the 
same experience now (middle of January) and is doing very 
woll. 

101. Q. We have been told in Bombay that you must 
have au application beforehand for water iu order that the 


Canal Department may be fnlly aware of the drain likely to 
bo made upon it P— I suppose that is where the supply ie 
very limited indeed. It is not necessary hero. 

102 . Q. 13nt your own supply is limited P — Yes, but we 
can always reckon on enough to soe the rabi through. 
Sowings are only effected iu a ceitain period ; that of course 
we are bound to see through. In a year of big demand 
there is much done in the fields sown with rains moisture. 
If they oan get water on to that, it is all the better for them 
and for ns, but we have no responsibility there. The whole 
system if divided into reaches of a few miles with a patrol 
in charge aud he reports every two or three days thereon to 
the zilladar who is the Reveuue Officer ; he keeps the 
Executive Engineer informed. 

103. Q. Have you any opinion regarding this scheme for 
making a number of small tanks mentioued by Mr. Siiber- 
rad P— I have seen a little of Lalitpur, and I think the 
tchemo would be of very great benefit. 

104. Q. Could they be made to give any return— not 
necessarily a full one P— Some, but most of them could not. 
They would all do good of course. 

105. Q. Could the Irrigation Department take the work 
up P— Within limits I think they ought to take it up. 

106. Q. Wherever the tauk irrigates 100 acres for in* 
stance P—1 think so. 


Mb. i\ J. Noeman, Calcutta. 


(Agra, 15th December 1902.) 


1 . Q. (The President.) — You have sent us your roport 
uud we will be glad to hear more about the system you nave 
got, what it costs etc. P — I have put all that in the roport. 
The ordinary irrigation well as used in Japan is about 300 
feet deep ; that is with this Kazusa system. Where too 
many of these 300 feet wells are together, the Japanese 
put wolls down to the 480 feet strata, and very seldom to 
the 720 feet strata ; but 300 feet is about the average depth 
of irrigation wells in the Kazusa valley. 

2 . Q. What is the soil ? —It consists of sand, clay, de- 
composed grauite, and occasionally layers of pebbles. 

3. Q. And the spring level is not reached until you get 
down to that P— The first spriog is at 300 feet. Of course 
this is not nil over Japan; it is only whore Kazusa wells 
are sunk. After my roport was written and had been 
discussed in the Japanese newspapers, a paper manufac- 
turer in the suburbs of Tokyio came to me and asked me 
about this 83 stein, and he put a bore down to 800 feet be- 
fore striking water, 

4. Q. What is this valley like P — There is a high range 
of hills lying back of it, 12 to 20 miles from the sea, and 
then and along Tokyio Bay the laud has been reclaimed for 
two miles out seawards. Kazusa stylo wells are even sunk 
in this reclaimed laud which about four years ago was sea. 
The highest point in these hills is Mount Tsukuba, which 
is 2,925 feet high. 

5. Q. Is there anything different about tho place to the 
country iu general P — All around Chiba the country is 
more undulating than hilly, while in other parts of Japan 
the land is rnoro hilly than undulating. 

6. Q. Then tho Kazusa system originally came over 
from China? — Yes, or at any rate a system very much like 
it. Abbi Hue’s hook ou China gives a short accouat of the 
Sichuan system. In iny report I say that trial borings 
have been made up to 1,200 feet, but since that report was 
written, 1,400 feet were bored in another province, in 
Echigo where the oil-llclds are. There the soil is disinte- 
grated granite with solid boulders interspersed. When they 
struck one of these boulders it was very slow work. 

7. Q. Is this system used then for boring for oil just 
as well as for boring for water P — Yes. An American 
Missionary, who was up in Echigo some 18 or 20 years ago 
and knew something about oil, told the Japanese that there 
was oil there. A Japauese syndicate was formed and 
took some of these Kazusa men to Echigo who put down trial 
borings for oil. In the meantime the thing was a good 
deal talked about and the Government then employed an 
American exoert with American machinery, and now Eohigo 
is a groat oil-field . in fact the Standard Oil Company, 
tinder the name of the International Oil Company, has 
stepped in. 

8. Q. Is this system beiDg praotised as well in China P — 
It is still going on there now. I have not seen it myself, 
but 1 was told that it was so the other day by a man in the 
China customs, and also by an American Missionary. 

9. Q. In the Kazusa valley are there special surround* 
ings there which differentiate it from the country in 


general? — I should not think so. They have tried the 
Kazusa system iu Tokyio which is 22 miles away aud 
struck water. 


10 . Q. I suppose there is some irrigation in Japan P — 
A very great deal. 

11 . Q. Have you seen irrigation wells of this descrip- 
tion? — Hundreds of them, all round Chiba. 

12. Q. Is thcro a considerable area commanded or 
watered by these wells P — I have no idea what aiea is 
watered by such wells, but it is something considerable — 
hundreds of thousands of acres. I triod to get statistics 
from the Japanese authorities, but failed. In my report I 
say from two to five acres. That is a very big area for one 
well ; I should have put it down at from 1 J acres to three 
acres per well. 

13. Q. You have boon some littlo time in India and have 
seen the style of country we have around us here. Do you 
consider that is the sort of country where this system oould 
fairly be tried P — -I see from the geological report here of a 
well having boon put down in Agra and that the water came 
up within 20 to 30 feet of the surface. I don’t see why 
that very costly well that was put down here by European 
methods could not have been put down by the Kazusa system. 
I would not like to say how much ohcaper the Kazusa method 
would be, bot I know that Bum A Co. of Howrah would 
turn out the whole plant required for Rs. 2 C 0 to Rs. 300, 
while the plant that sunk the well here must have oust 
lauded in Calcutta £800 at the very least. Besides that 
3 on have had to pay for the enormous costly piping, while 
the Japanese use bamboo piping. Since I have neon bore I 
have had long talks with Major Prain, Superintendent of 
the Botanical Gardens at Sibpur, and have been comparing 
the bamboos of this countiy with those of Japan and I 
have found this bamboo (shown) which is an Indian 
bamboo is similar to the Japanese one, whi$h is 2£, 8 , and 
up to 4 inches internal diameter. This is a very fine 
bamboo and you get it in any quantity in Sylhet and 
Assam, 'there is one thing, however, 1 must tell you, and 
that is that bamboos are cultivated in Japan, whereas the 
Indian bamboos are allowed to grow wild in the jungles. 
When I was in Calcutta, I went down to Balliaghatta 
which I was given to understand was tho great mai t for 
bamboos, and there I picked this one (shown) out of a largo 
number, and it reminds me in every way of the Japaueso 
bamboo. 


14. (btrlhomas M$gbam.)—Whut will the inside 
diameter of this work out to ?— 2 J inches. 

15. Q. You say these wolls arc sunk in only one parti- 
cular province iu Japan P— That is so at present. It has 
not been known elsewhere. It was by a mere fluke that I 
found out this system. I had been over the district time 
after time snipe-shooting, aud I must have passed such 
welU hundreds of times, but I never took any notice of 
them till about two yeas ago when I went down 7 and lived 
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16* Q. Why is it they have not been used anywhere elseP 
—Because they have not been known sufficiently. Until 
quite recently, within the last 25 years, the communications 
in Japan were very bad indeed and then the feudal 
system was in vogue. The different feudal lords were very 
jealous of eaoh other, and if one of them got hold of a 
good thing like this Kazusa system, they would not allow 
their neighbours to know any tiling about it. The J apauese 
are a very suspicious and secretive people, and although 
they learn all they cau from other nations, they don’t like 
to impart any information to others. At first 1 could get 
nothing out of them about the Kazusa system, and the 
native whom I employed to assist me in my inquiries bad 
a great deal of trouble with the ‘native officials until 1 wont 
to the latter and told them that if this sort of obstruction 
continued I would put the whole thing in the papers and 
bring it to the notice of the higher authorities, and then 
my troubles ceased. 

17. Q. Wherever these wells are sunk you have artesian 
conditions P — More or less. Wherever a 720 feet stratum 
is struok, you will find the water rising four inches to a 
foot above ground. 

18. Q. Are there not many wells whore the water rises 
but not up to the surface P— There are, but they are 
generally very old wells. 

19. Q. When a well is first made the water doos rise to 
the surface ? — Some times not, but when this happens the 
well-sinker uses oue of the tools which I have described 
iu my report, and which they call “ the ooaxer it is used for 
clearing the pipe and for pumping up the water. You see 
the water sometimes remains 20 or 30 feet below the 
surface, and they work it up higher and highor day by day 
until it flows over the top of the pipe. 

20. Q. Do thoy nevor put wells down and fail to get 
the water ? — Yes, at times they do, but not often iu the 
Kazusa valley. 1 don’t know what the conditions would 
be in order parts of Japan. I only know that in Kazusa 
and around Chiba these wells are to bo met with in 
hundreds. 

21. Q. There must bo strong artesian conditions for it ? 
—Yes. 

22. Q. Whut is the diameter of these tubes which they 
put down P — Their bamboos arc smaller than the Indian 
bamboo. I should say the iusido diameter oE their wells on 
an average is not moro than 2 inches ; 2 inches would be 
a fairly big well. 

23. Q. You say they put down these wells and pay only 
when they find the water? — Yes. Gonorally, no water, 
no pay. That is the system they go upon. 

24. Q. They always do fiud water?— Yes. Those well- 
sinkors live in the valley and they know the district 
thoroughly well and can tell you whether thoy will find 
water or not in a place. 

25. Q. How do they pay ; according to the depth gene 
down P—300 feet wells oust from 27 yen to 30 yen, i.e., 
from £2-14 to £3. A yen, we will say, is 2 shillings. 

26. Q. Do they pay by tho foot?— No. It is simply by 
the well. 

27. Q. What do they charge for a 720 feet well P — P rom 
£8 to £10. Of course that is purely tho well-sinking 
work ; the coping and kerb go into another account. 

28. Q. Do you suppose those men can sluk wells at any- 
thing like those rates in India P— I think they would have 
little trouble. You would have to leave a man in Calcutta, 
or wherever you have your bamboos to pick your bamboo. 
The bamboos here are not very straight ; at feast very few 
of them grow straight hero, but they might be cultivated 
to grow straight here as they are iu Japau. 1 explained to 
Major Prain of the Botauioal Gardens at Sibpur how they 
were cultivated in Japan, and ho wub of opinion that there 
was nothing to prevout the same thing being doue hero. 

29. 'Q. About what length are the bamboos they put 
down in Japan P — The full length of the bamboos up to taper 
point would .be about 40 to 60 feet in Japan, but eaoh 
seotion of piping is about 12 feet ; iu fact they are anything 
from 10 to 16 feet, but 12 feet is about the average, and 
then they join on in this way (illustrates). 

30. Q. Supposing you wore able to get the bamboos 
there is no other reason why wells should cost more to sink 
iu India than in Japan?— No. You would teach the 
natives how to do it* There is only one skilled mau 
required, (< the boss,” who sits over the well and directs 
operations. H$ must be more than an ordinary intelli- 
gent coolie ; tho other men aro simply coolies who do the 
filing and letting down of tools in the bore-hole* 


31. Q. There is only one man who really knows any- 
thing about itP — Yes. 

32. Q. What does ho get paid P— He takes a contract. 
Tho income of the man in Japan with whom 1 worked up 
the system is not more than 12 to 15 yen or 24 to 90 
shillings a month ; that is what his profits come to. 

33. Q. (The President.) — I suppose labour is cheaper in 
Japan than it is in India P — It is oheaper in the sense that 
it is more intelligent labour. The saki, as you may know, 
is the national drink of the Japanese, and for the manufac- 
ture of it tho purest water is required. Therefore the 
factories when? it is manufactured, aud which are situated 
away in the mountainous distiots, have to get the water 
above the line of cultivation, aud instead of using iron 
pipes to convoy the water to the factories they use bamboo 
pipes and I havo myself known of a case where water has 
been brought 18 miles in pipes like that. 

34. Q. (Mr. Roberts.) — How do they get round tho 
corners p— They rnako joints from cubes of wood (illustrates 
his meaning). And I have heard frem the Japanese them-, 
selves ; and I have every reason to suppose they were telling 
me the truth ; these pipes will last under ground for 10 or 
20 years. They lay them — should it be deemed necessary— 
from two to three feet under ground, and surround the pipes 
with a layer of ashes 2 to 3 inches deep. This last is done 
in order to protect them from the attacks of worms, etc. 

35. Q. ( Sir Thomas Uigham .) — You havo come to 
India now for the purpose of developing this system ? — 
Yes. I did so because certain negotiations I had been 
carrying on with the Hussian authorities in Port Arthur — 
with u view to the introduction of the Kazusa system 
there— miscarried. 

30. Q. These places where your system is tried are 
places only whore tho geological configurations aro favour- 
able to artesian wells. You would not expect it to succeed, 
in great alluvial plains like the Ganges delta? — There are 
artesian configurations there too, and *1 don't see why 
experiments should not be made. It is not only for that, 
but supposing a native wants to put down a pakka well, 
he finds it not only a very expensive undertaking, but 
moreover a risky one, for ho does so moro or Icbs without 
possessing data us to the suboil, etc. Why not have this 
system introduced into India for testing strata. It would 
be useful lor trial borings or for increasing the supply in 
existing wells. Then again tho system is so simple that 
the whole of tho machinery could not only bo made by an 
Indian mistri , but could be kept in order quite easily 
by villagers. There is such little intelligence required to 
work tho system, and the simplicity and choapness of the 
whole thing should appeal to every one. 

37. Q. You would havo to bring your bamboos out from 
Japan? — This bamboo (shown) as I have already said is 
Indian and is the .same as the Japanese bamboo. Of couise 
for the first few years j ou would liavo to pick and choose 
your bamboos here, but then you could cultivate them 
later on and have bamboo plantations as the Japaneso do iu 
Kazusa. 

38. Q. Would you be willing to undertake boring in 
India at contract rates? — Until I know the strata I havo 
to tackle 1 would not take any contract. 

39. Q. You would not take any risk P — No. 

40. Q. You would not work on the system—' “ no water, 
no pay ’P—1 don’t know the conditions here, but what I 
do knew is that the thing is very simple, and I cannot see 
why it should not be introduced into India. 

41. Q. Supposing thoy have to go through very light 
sandy soil ? — i hud one of the best American experts ask 
me about this very same thing. I have told you how they 
go through the process. They first of all choose the spot 
that the bore bole has to be taken down. They then dig 
down the holo 0 or 8 feet deep and into this they insert a 
cylinder of wood, iron or sometimes of very big bamboo ; a 
foot and a quarter of that cy liner will be above ground ; 
and 6 or 7 feet under grouud. Around that oylinder is a 
tube. Thou they orcot a scaffolding around and over it, 
and while they are boring, a boy in attendance is kept 
busily at work pouring down the bore-bole water with lots 
of clay dissolved in it. Iu sandy soil or any othor soil, this 
clay not only acts us a lubricant for the tools, but by 
depositing itself on the sides of the well braces them up. 
The wells go down 300 feet or more without tubing, and 
after striking wuter the • bamboo piping is put down joint 
by joint. The operation is uot a lengthy one, and after a 
time tlie day settles down and forms a well round theso 
bamboos aud preserves them. 


Mr. F. J. 
Norman* 
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Mr* t\ J* 2. Q. (Mr. Muir-Mackenzie)—'Yiov\& this do just as 
Norman. well for r °ck P—Tho Japanese told me that in this Eohigo 
, . ’ trial boring for oil, 800 feot out of the 1,200 feet they went 

through was rock. I only go on their report for this, 
but when 1 put down a 800 feet well myself I stiuck a 
stratum of pebbles, some 20 feet under ground, some of 
which must nave been very large. At 80 feet lelow the 
surface I struck a stratum of stones, which was very hard, 
and at 180 feet we struck disintegrated granite, after which 
we struck the water level. It would go through leankar 
very very easily. 

43. Q. Now long does it take to put down a well? — Ten 
days to a fortnight. 1 have put one down in 11 deys, that 
was the first time. 

44. Q. What is it you would like the Government of 
India to doP— To give me a contract to form a school for 
the introduction of this system and to place some men 
under mo for instruction. 

45. Q. (The President )— Have vou made any proposi- 
tion to the Government of India? — Yes, but I have received 
tfo decided answer as yet. 


46. Q. Would you be prepared to give your. Services to 
Government for one or two mouths P— Yes, if 1 am given a 
contract. My idea would be to bring over a oouple of 
Japanese to do the meobanical part of the work and show 
the natives of India the s) stem . One of the Public Woika 
Engineers might be deputed to report on the system, and if 
he reported favourably, the school could be formed. 

47. Q. Do I understand that your proposal is that, as- 
suming that you bave your instruments ready, you would 
erect machinery and carry out a boring at some plaoe to be 
agreed upon for a certain salary while this work was going 
on, that after a oertain time, supposing you satisfy the 
authorities here that year system is a good one, you should 
be put in charge of an undertaking to teach the natives of 
Inaia the system for a period to bo settled P— Yes, that is 
exactly it. 

48. Q. You have not made a proposal to the Government 
of India P~ Not quite on tho lines just indicated. 

49. Q. When would you bo ready to commence works P— 
At the commencement of tho coming year. 


Mr. R h. 
Alexander. 


Mb. E. B. Albxanpeb, Commissioner of the Meerut Division. 
(Meerut, 19th December 1902) 

( Replies to printed questions) 


The one tract regarding which I feci competent to 
express an opinion is that comprising the Sadabad tabsil of 
the Muttra district and the Hathias-lglas tahsils of Aligarh. 

2. T saw a great deal of the Sadabad tabsil in 1883-84 
after a period of drought, and I have seen a little of the 
Aligarh tahsils recently. 

3. In tho whole tract, but more especially in Sadabad 
tabsil, the potential irrigation from wells used to be muoh 
better 30 years ago*thun it is now. 

Tho reason seems to be that in about 1880 after some 
years of heavy rainfall the drainage of the Kali Nadi was 
much improved, and rain water, which used to percolate very 
slowly through tho surrounding country, was run off very 
much more quickly. The effect of these measures was to 
lower the water level some three or four feet even at a 
distance of thirty miles away from tho nadi. 

Added to this the effect of a cycle of years of deficient 
rainfall and tho drop in the water level brought it down 
either into a stratum of loose fluid sand in which kachcha 
wells could not work, or into a stratum lull of ammonia or 
other substances injurious to crops. 

4. The extraordinary extent to which the quality of 
water varies in wells at quite short distances from each 
other in tho Muttra district is a well known fact, and to 
considerable, though less extent, the quality of water will 
vary in the same well according to the depth to which the 
surface of the water sinks. 

6. The whole tract is one which, in my opinion, calls 
most urgently for some extension of the canal system or for 
an entirely new canal. 

6. 1 am afraid the amount of water available in the 
Jumna is not sufficient to make a new canal possible, and 
whether the present system could le extended so as to pass 
through this tract is a point on which I can express no 
opinion. 


I can only say that it is extremely desirable that the 
extension should be mude if it is possible. 

7. No private enterprise— at least none which the local 
zamindars or cultivators can command— can supply tho need ; 
but, on tho other hand, none of tho other obstacles mentioned 
in question 1 exist as far us I am aware. 

8. Thero is certainly a strong desire for it. Tho 
incroase resulting in the value of piodueo would bo \mj 
large, and I should say that an average water-rate of five 
(5) rupees an acre might he charged, and that Government 
would still reap a substantial advantage at the next settle- 
ment in the shape of enhanced revenue, as cultivation would 
extend and rents would rise even though the water-rate 
levied was five rupees an acre. 

9. As regards tho construction of masonry wells, tho 
small size of the average tenant's holding and his want of 
means render him, as a rule, unable to incur the expense 
at any profit to himself. It is therefore to tho zamindars 
that we must look, and unfortunately very few of them 
care to spend money in this way. If some power could 
be given to the District Officer (subject to proper cheeks) 
to insist on landlords constructing irrigation wells, or to 
have them constructed himself and enhance the Government 
revenue by a sum which would repay the expenditure plus 
interest within twenty years, 1 believe the policy would be 
a good one. The experiment could be tried at first in a few 
districts in which there arc officers of experience, and the 
maximum cost of a well as also the number to be made in a 
given area or at ono landlord’s expense might be limited. 

10. As regards tanks, such little experience as I have is 
not favourable. They seem to me generally to fail in a 
year of drought unless they are natural lakes of consider- 
able size. YV here, however, there are hills in which large 
reservoirs can be constructed, 1 can quite understand their 
being very useful. My remarks apply only to the common 
tank dug as a famine relief work which, though it is often 
useful as retaining enough water to keep the village cattle 
alive, is seldom of appreciable use for irrigation. 


1. Q. (The President)— D o youtbiuk Mr. Brownrigg’s 
feeling that, in a wet year, when there was no interest in 
irrigation, the canal was not only negative, but was doing 
positive harm, is warranted P— Some time ago when canal 
distributaries wero taken out across drainage, no doubt 
that did do harm ; but that bas been rectified. I do not 
think any barm would result now even in a year of heavy 
rainfall. 

2. Q. In answer to question 3 you say — " In the whole 
tract, but more specially in Sadabad tabsil, potential irri- 
gation from wells used to le much better 30 years ago 
than it is now,” dne to the Kali Nadi P— That was the 
popular impression ; a laige number of irrigation channels 
were made in the Aligarh District and the Kali Nadi was 
straightened and deepened, and that happened before the fall 
in the water-level took place, and popular opinion attributed 
the latter to the channels and the general drainage in 
Aligarh. 


3. Q. My recollection is that we deliberately stopped the 
extension of irrigation, because it was interfering with 
wells P— Yes. I remember that. The people did not went 
it brought down to Sadabad ; the channel nad been taken 
through part of Muttra District and was abandoned. 

(Mr. Muir- Mackenzie )— Is not that an example of the 
original mistake of refusing water to a well irrigated tract P 

(The President.)— I think it is. There Is no doubt 
that the water-level bas fallen enormously. It used to 
be 35 or 40 feet and now it has gone down to something like 
70 or 80. 6 

4. Q. You say in reply to question No. 8— 41 There is 
certainly a strong desire for it (irrigation). The increase 
tesulting in the valuo of produce would be very large, and 
I should say that an average water-rate pf five rupees an 
aero might be charged, and tbat Government would still 
reap a substantial advantage at the next settlement In the 
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shape of enhanced revenue, as cultivation would extend and 
rente would rise even though the water-rate levied was five 
rupees an aore.'* Do you think that the canal water-rates 
are too low, that they might well be raised P— Where they 
are newly introduced* You could not very well ralso them 
where you have had them a long time and tents have 
adjusted themselves accordingly. 

5. Q. The full value of the irrigation is being got in the 
Revenue Department Instead of in the Public Works Depart- 
ment ; the assessments have been raised in consequence P — 
Yes, but the landlord gets half the incroase in rent. He 
would not get any of the water-rate. 

6. Q. (Mr. Roberts.) — Would not a rise in oanal rate be 
followed by a fall in rents P — It; might bo, but the tenants 
would suffer before that happened, *.<?., in tracts where the 
low rates have been in force some time and rents have been 
adjusted on this basis. 

7. Q. (The President.)— In reply to question 9 you say — 
** If some power could be given to tne district officer (subject 
to proper checks) to insist on landlords constructing irriga- 
tion wells, or to have them constructed himself and enhance 
the Government revenue by a sum which would repay 
tho expenditure plus interest within 20 yeays, I believe 
the policy would be a good one.** You think that the 
present facilities for talcavi Are not sufficient P— The cases 
I was thinking of were rather those where you have a lot 
of oocupanoy tenants with no very huge hoidings, men of 
no great substance who could not afford a pakka well, and 
where the zemindar simply will not build one because they 
aro occupancy tenants. 

8. Q. Is Government over-particular about semrltv 
with these occupancy tenants P— Yes. I agree witn 
Mr. Brownrigg that Government, in some places where a 
well can obviously be made, because wells have already been 
made and worked, might freely put in money thoro and 
charge a water-rate. In tho same way I think it might 
lend money to ocenpanoy tenants without very muoh secu- 
rity. 

9. Q. The district officers must bo able to form an esti- 
mate of the character of the tenants as to whether they are 
likely to pay up P— Yes, hut the constant changes of officers 
are rather against it. 

10. Q. You distinctly advocato an extension of wells 
where that can be done as a famine protection P— Yes. 
There 1 b certainly a possibility of making more wells. 1 
nevor saw any Court of Wards estate which did not require 
more wells than wore in existence when it came under 
oharge. The great hulk of wells are made by zammdars for 
their own land — Khudkhast, and others by znmindars with 
non-occupancy tenants from whom they got enhancements 
easior. The places where there are occupancy tenants are 
where wells are wanted as a rule. I do not think that it 
would be safe to make them experimentally in traots where 
the expense is likely to be considerable, because the Govern- 
ment would probably lose Its money, but where there are 
wells still working and it is only a matter of giving more at 
a moderate cost, they might he made with advantage. 

11. Q. Do you think that many men make a bad shot at 
a well p— Over this traot it was extraordinary to see the 
difference in the distance of tho water and you might have 
one well with perfectly sweet water and 200 yards away you 
would have another with hitter water. Borings would give 
a certain guide. I have used the boring tools of tho Agri- 
cultural Department. 

12. Q. I® there a large demand for them P— I believe it 
Is increasing, but I do not Bupposo it is a large demand. 

13. Q. Enough to keep such materials at thwe head- quarters 
of each district P— Not every district, but where pakka wells 
are habitually made. 

14. Q. Would it be judicious on a canal like the Ganges 
to restrict the area to be watered in a village ; is mischief 
done by over-watering P— In Meerut and elsewhere we are 
told that 70 or 80 per cent, of tho land is now watered every 
year. We have had a seqneuco of dry years, and nothing of 
that sort would be advisable now, with a cycle of wet years 
extensive canal irrigation might aggravate a rise in the 
water level, and with it the efflorescence of reh on the sur- 
face. A restriction of oanal irrigation might then be tem- 
porarily advisable. 

16. Q* People say the irrigated lands are not half as well 
rotected as they used to be. 1 b there anything in it P— 
tie a matter of wet and dry years again. Now after a 
cycle of dry years the demand for water is enormous, and 
tne duty much increased, hence the complaints. 

16. Q* Is there any artificial manure used in these parts 
for constant waterings P— Yes, but the indigo rof use which 


was very largely used in many places is much scarcer now 
than it used to be owing to the decline in the manufacture. 

17. Q. (Mr. Muir* Mackenzie.) — With regard to the 
security question, supposing tenants were given a good long 
period in which to repav, would not a crop he sufficient, 
guarantee for the annual instalments P— The difficulty with 
the tenant is his liability to get into arrears with his rents 
and be ejected, and if he were a dishonest man, he might 
give a relinquishment. 

18. Q. He would not give up land on which ho had built 
a well if he could help it P — No, I do not think he would, 
but the holdings are very small, and ^on would have to deal 
with more than one man's holding irrigated from the one 
well. If you took joint responsibility, then the crop might 
be enough. 

19. Q. Would it he difficult to get joint agreements P— * 
That is tho difficulty ; they ar» rather suspicious of each 
other. 

20. Q. Could more bo done in the way of general advances 
if officers went in for a policy of active inducement, such 
as Mr. Brownrigg described P— Yea. 

21. Q. Would you advocate such a polioy or wait upon 
the demand P —It is best to wait upon tho domand, except 
in a few cases where you might put a certain amount of 
pressure on the zamindar to induce him to make wells where 
they ought to be, but are not, made. 

22. Q. If you wait upon the demand, the takavi 
advances for Aligarh would be about Rs. 3,000 or Rs. 4.000 
a year P— I should like Government to have the power to 
make wells in some cases, as I have said before. 

23. Q. In addition, would it not he a good thing if a 
polioy of active inducement wero entered on in order that 
in Aligarh you might increase the amount of your 
advances P— You could increase it. hut youractivo tahsildar 
would make people take money who did not want to. 

24. Q. But your active Sub-di visional officer P— - Yes, but 
they ohango so often that you might have to fall back on 
the tahsildar. 

25. Q. Would it he worth while to have a more or less 
permanent man in districts where there is scope for well 
construction P— As a rale, the people have got a great 
number of wells already made in such tracts. 

28. Q. You do not think that any active polioy of induce- 
ment would suooeed P — Not unless you had some power 
behind it to make the people think that if they would not 
do it Government would do it for them. 

27. Q. You would like Government to make wells in well 
tracts, but not to see experiments made in less promising 
plftcos P— Tho people know enough abont wells, and it is not 
necessary to find out more about them ; but if a man was 
willing to go to the expense of making experiments. 
Government might help him ; I would not put it all on 
Government. 

28. Q . Government is apparently not unwilling to make 
a canal in an unpromising tract in the hopes of something 
coming of it, aud what I hope to got your opinion for is that 
it would not be unwise to make similar ventures for wells P — 
The people know a groat deal about wells ; the oanal 
experiments they cannot make for themselves. 

29. Q. (Mr. RajaratnaMudaliar.)— Why are the land- 
lords so indifferent about the construction of wells P-~$ome 
are on good terms with their tenants and some on bad. 

30. Q. Under existing conditions, does it pay landlords 
sufficiently to make wells P — In many casos tho well which 
was made 20 years before, and from which their land was 
irrigated is now falling in, and the tenant is paying a rent 
fixed when the well was in full work. The zamindar is 
not losing anything by the well falling in ; the tenant is, 
and though one would naturally expect the tonant to 
apply for abate mont of rent he practically very rarely does 
so. Tho number of cases of abatement of rent iB extra- 
ordinarily few ; not one to a hundred of enhancements. 

31. Q. Does it pay a landlord to spend large sums in 
constructing new wells P — That would depend upon his 
relations with his tcuants. If he had non-oooupanoy 
tenants, he would probably make wells. 

32. Q. But even in the case of occupancy tenants he can 
enhance his rent P— That depends on whether the tenant 
is already paying a wet rate. 

33. Q. I mean whore there are no wells P— Yes, he oonld 
enhance the rent, but the cases I refer to are those where 
there is bad feoling between the zamindar and tenant and the 
possible enhancement would not in such cases be a sufficient 
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Mr. JF. B, inducement, especiallv as some of the tenants might refuse 
Alexander, to use the well even if he made it. 

— 34. Q. The landlord now enjoys a period of exemption P— 

In Aligarh Rs. 2 per acre were generally let oft on area 
nowly irrigated from wells constructed since the last 
settlement. 

35. Q. At the end of the exemption period tho landlord 
gets only half the increase and tho other half goes to the 
Government P — If the well is still working at the end of 3D 
years. 

36. Q, That is on private improvements effected by the 
landlord P — Government, and landlord get half each. The 
tenant is the man who pays. 

87. Q. Would it be an inducement to the landlord if the 
Government share in the increase were given over to him P — 
You cannot do that after a period of 30 years, because not 
the well only, but the ohange in prices and a hundred othor 
tilings which affeot the asset'* have to be considered. 

38. Q But the landlord has spent the capital and should 
Jje allowed to receive the full benefit of it P— Yes, and 
perhaps Government think that aft‘»r 30 yearn he has 
received the full benefit. 

39. Q. But after that period, a certain portion of the 
enhancement would still be on account of the landlord’s 
improvements P— If tho well is still working. 

40. Q. Assuming that, why should Government get a 
share of that enhancement P If that portion wero surren- 
dered to the landlord, would it induce him to make more 
wells P— I think 30 years is a sufficient inducement, and I 
do not think tho enhancement due to the well can be 
separated then. 

41. Q. (Mr, Roberts.)— A landlord is not entitled to all 
the benefit ; all he is entitled to is to get a reasonable profit 
from bis improvement. He is only co-sharer with the 
Government after all in the land p— I think the 30 years' 
term is quite sufficient. 

42. Q. Is that tovm sufficient to recoup him P — It ought 
to be. 

43. Q. If so, is that all he is entitled to P— Certainly. 

44. Q. (Mr, Muir- Mackenzie.) — Do you know whether 
Moradabad suffered much in 1878 P— Not very much. 

45. Q. Is there anything to prevent a similar distress as 
in 1878 occurring again in Rohilklmnd generally p The 
well irrigation is not large. There Bcems to be no idea of 
extending canal irrigation in Kohilkhund. Are you 
satisfied with that?— I do not know what would be possible 
myself. 


46. Q, If a canal were brought into the tract, would it be 
a good thing P — Yes. There was a little experiment made 
in 1896 in Baroilly District. The aatnindars used to 
make a bund across the river, but they gave it up, as they 
could not agree among themselves, and 1 wrote to Mr, Coles 
and the Irrigation Department took it up, and made the 
bund on behalf of Government and it irrigated a consider- 
ablo area. That was a small experiment, about 3,700 aores, 
at a very small cost. 

47. Q. But in 1877-78 the mortality was very 
considerable in Rohilkhund P— 1 There was a certain amount 
in Moradabad due to famine, but not muoh. 

48. Q, (The President,)— From my figures in the district 
of Bijnor where the canal* is on a very small scale, 12,081 
acres wero watered in 1878-79 and now there is 25,763, and 
in Baroilly in 1877*78 there were 30,676 acres end in 
1896, J 29,083. Do yon consider the administration of the 
Canal Department satisfactory ns regards meeting the wants 
of the people P— Yes, on the whole. Sometimes when 
distributaries are altered there are individual hardships, 
because somo whose holdings were irrigated do not get the 
same amount through the new channel. That wants looking 
into a little more. 

49. Q. Do complaints come up often to that effeot p — 
There are complaints, not often. 

50. Q. Do you have any complaints about incorrect 
measurement P— Very seldom, 

51. Q. Do the native Deputy Me gist rates do their work 
fairly well P — Yes. 

52. Q. Are famine relief programmes kept up in your 
division P — Yes, hut it is a division so well protected that 
we have really vory little we could do. The large tanks we 
have down on the list of the Alignrh District, about ten 
tanks each to cost Rs, 56,000, will not be the least good, 
because they would not hold sufficient water for irrigation 
purposes in a dry year. The programmes are kept up, but 
it is difficult to get any works of real permanent good. 

53. Q. Do the programmes come up to you P— The village 
works ones do. 

54. Q. And there is some effort to keep them up to 
date P — Yes ; changes every year. 

55. Q. (Sir Thomas Iligham.) — What are provided for 
as village works P — The digging of small tanks, whioh 
would keep the cattle alive are useful works, but a big irri- 
gation tank would be a failure ; nine cases out of ten. 

56. Q. These are practically the only village works P — 
And a certain amount of road work and filling in of 
insanitary holes and levelling mounds in some places. 


Mr, II 
Marsh, 


Mb. IT. Mabbh, C.I.E., Chief Engineer, Irrigation Branch, United Provinces. 


( Meerut , 20th December 1902.) 


Note, dated 23rd October 1902, on the expansion of 
irrigation from existing vcor'ks. 

About 20 years ago attempts to improve the economy of 
water was actively carried out by Captain liall in Cawn- 
pore Division. 

He amalgamated watercourses and did a lot of good. 
His fault, however, was that he gave too small apertures in 
t he outlets, and ran the channels constantly. 

2. As Executive Engineer in Etawah Division I attempt- 
ed a similar task in 1887 and 1888, and was rewarded with 
great success. Each distributary and its commanded area 
was mapped out on large cloth 
sheets,* which delineated all the 
watercourse ramifications, lift, flow, 
and well irrigation, as well as drain- 
age and waste soil. Skilled Deputy Magistrates prepared 
statements of the annual irrigation effected by each water- 
course, and submitted statements of superfluous outlets. 
These were then examined on the ground by myself aud 
my Assistants, and final orders issued for tho removal of 
only those that were redundant* 

In doing this the support of the District Magistrates 
was invited, and of course the levels of the country were 
also considered. 

8. The alterations were effected as far as possible in the 
dead time of the irrigating seasons, so as to inconvenience 
the cultivators as little as possible. 


• Typical mapa will be 
laid before ConuniBRioii. 

H.M* 


4. Needless to say many petitions were submitted, but 
they were all carefully looked into and trouble mitigated. 
The result of this weeding was that — 

(a) the number of outlets was reduced from 7,500 to 

4,500, and an immensity of waste prevented ; 

(b) “tatils ” wero abolished and power of tbe petty 

officials in levying blackmail was minimized. 

(c) The Canal Officer and his staff were spared the 

very serious trouble of passing supply to the 
tails. This gave them time to prepare projects 
for drains, minors, eto., and for improving tho 
sections of distributaries. 

5. The result of these saintary measures caused much 
satisfaction to Colonel Forbes, Chief Engineer, and 
Mr. Boresford, Superintending Engineer, and Colonel 
Corbett, B.K. The people rejoiced openly over the ease 
with which they obtain their irrigation and their freedom 
from oppression. Orders were issued to carry out similar 
measures elsewhere, bnt for some reason not much progress 
was made. 

6. The benefit to Government was great, as it was 
possible to equalize the distribution of water and give as 
much supply at the tails of the channels as at the heads. 

i This is tbe true crl- The economy of volume allowed 
t* rto *j, of efficiency for extensions elsewhere. One test 

SC of th « beiwfit WM ibMt . th « Ieccrd 

snide, as in such years rabi ares in Etawah Division rote 
water Is superabundant. f rora 1 70,000 acres to 230,000f acres. 

H > although the supply was diminished, 
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7. In 1892 I returned from furlough and commenced 
similar operations in Bulandshahr. 

In one year 1,700 outlets were out out of a total of 5,700 
and tatils abolished. 

In three years the mileage of Government distributaries 
was increased from 611 to 720. 

The mileage of drains rose from 236 to about 500. 

The salutary result of these measures was that the record 
rabi area rose from 134,000 to 180,000 acres and the kharif 
from 88,000 to 106,000. 

Tatils used to be so striot in this division that murders 
were frequent, and petty canal officials amassed large sums 
by illegal methods. 

All these evils disappeared, and, combined with the 
sanitary effects, caused a striking increase in the popula- 
tion. 

Comparing the census of 1801 with 1901 we find the 
figures are— 

Zila Bulandshahr 1891 • 949,914 

„ „ 1901 . 1,138,101 

Increase . 188,187 or 17 por cent. 


8 Independent of reducing outlets, the beds of the 
channels had to be regarded and enlarged in a scientific 
manner from head to tail. This latter work was of course 
very laborious. 

9. In 1896 I was transferred to Koorkee Division, and 
there again instituted similar procedure. The work only 
took a year. Here again the drought 

rco*>ia ha »n!l ™.'7ai«d kh Z^T f™"' 50 ’ 00 ?. 

24 por cent. to 62,000* acres, and the rabi from 

H M. 62,000 acres to 76,000* acres. 


10. It may here be pointed out that the groat secret for 
increasing areas is not only to prevent waste, but to devise 
channels of sufficient, carrying power. By this means a 
high volume in the river can be utilized in times of good 
demand, and the irrigation quickly effeoted. 

Thus before the Bulandshahr Division was remodelled its 
distributaries could only utilize about 1,000 cusecs, as 
compared with 1,400 cusecs which it cau take in now. 
Therefore in the critical paleo season some 1,200 aotes can 
be watered in 24 hours over and above what used to 
be possible. If the period of excess volume lasted 20 days 
the result is very important. 

11. Since 1898 I have held charge of the 3rd Circle 
and have carried out similar improvements on the Eastern 
Jumna, Agra, Betwa and Koh ilk hand Canals. The accom- 
panying note on the drought of 1901-1902 shows that good 
results have followed. 

On the Betwa, I regret to say that my hands were 
greatly tied in the project for improving the Kathaund, or 
it would certainly have done much better. 

12. For some years past 1 have paid special attention 
to the subject of rendering the ohannel of distributaries 
watertight. Puddling is no doubt a complete euro, as may 
be seen in the tanks of the Agra Park. Before puddling 
the water rapidly disappeared, but there is now no trace of 
loss. 

Still I do not recommend it for distributary channels 
except in treacherous soils. 

I believe the secret is to grade the beds with minimum 
slopes, so that the finer particles of silt will line the perime- 
ter with impormoable deposits. It was in 1898 that I 
discovered that the smallest possible giadient is the best to 
secure this object. 1 found a distributary iu the Meerut 
Division which had been regraded by then Colonel Boss in 
1882. It bad a perfect perimeter lined symmetrically into 
a cupshape form. 

1 looked up his notes, and found that he had only been 
able to give a slope of *66 per mile instead of his favourite 
1*04 per mile. He lamented the fact, but tho result was 
that it gave me the key for an important reform. 

13. Many of my predecessors had gone on the lines of 
following the slope of the country, almost as if they were 
laying out the formation line of a railway. Their aim 
was to avoid as many falls as they could, and thus save a 
bagatelle in the capital cost. 

How my belief is that the more falls we have the 
better, and the slower the slope the better. In t hits way 
water can be carried up to the exact point at which an 
outlet is wanted, and then dropped ugain into diggiug until 
the next point for an outlet is required. 


The brokon gradient . enables an observing officer to 
usefully raise or lotver a few furlongs lying between two 
alls without affeoting the rest of the channel. In old dqys 
this was impossible as the distributarios tan for miles 
without a drop. 

14. In the Dun, where the slope Is somo 30 foot a mile, 
wo find that a series of drops give us a far more watertight 
channel than the old masonry conduits. 

Similar operations have been carried out in zamindari 
channels issuing from the Bahadurabad Mill channel. 

I attach aspeoial note on this enterprise.* The but den 
of it is that for an outlay of Es. 21,000 wo have redwood 
the required discharge from 42 cusecs to 19 msecs, and have 
inoroH&od the area. 

This is a very striking fact and means a capital return 
of 1-9x20,000=380,000. 

The valuo of the sedimentary system of puddling a 
channel is that it keeps itself in order. The weak 'point 
of hand puddling is that it is financially prohibitive and 
gets worn out in time. 


Note on paragraphs I and II of Memo . of Point § to be 
considered Ip the Irrigation Commission . 

Want of funds has very seldom lod to useful works 
being kept in abeyance except In critical times, such as war, 
pestilence, or famine. 

My own experience is that,, if the Chief Engineer is 
strongly in favour of projects, and if they are well pm- 
pared, the inonoy can goncrally he found. 

2. Tho main bars to progress of work have been — 

(а) want of projects ; 

(б) want of establishment* 

As regards (a), I may say that groat uneasiness was created 
somo four or five years ago by gome officers suffering pecu- 
niarily on account of revised estimates or on account of 
sanctioned sums being exceeded. No doubt strict inquiries 
were made, and no doubt somo errors of omission and com- 
mission came to light, and led tho Lioutenant-Govcrnor to 
consider it was right to punish tho offenders ; but tho effect 
was very pernicious, as the faults were such as might have 
been dealt with more mildly, and many officers considered it 
was safer to do nothing than to ho zealous, push on schemes, 
and then probably get into trouble. Tho Irrigation officer 
has frequently to accept grave responsibility, and incur 
expenditure in anticipation of sanction. But., when case-i 
were reported of men being mulcted for such action, tho 
natural result was to suppress zest and keenness to tho 
detriment of Government interests. 

I may say that this feeling is now passing away, but it 
is not easy to rub out such apprehensions when once excited 
in tho rank and file of a big department. 

3. The want of establishment is an important question 
and is no doubt well understood by Government. I think 
perhaps no branch of the Public Works Department is suffer- 
ing from it more than in the United Provinces Irrigation. 
The reasons are due more to the losses we have buffered than 
to want of recruitment. 

These losses are bound to increase, as unfortunately the 
nature of the work has got the reputation of being more 
unhealthy, more isolated, and more expensive than any other 
branches of the Public Works Department. The result is 
that, unless a man is a bachelor and very keen and very 
interested, ho strains every point to get out of tho Irriga- 
tion Branch, although the work is so interesting. 

4. For example, jf we take tho Hailway Branch, a married 
man is saved a good deal of expense by being able to rail 
himself and his family free to the seaport or to the hills. 
On the sea, too, ho gets special rates. Moreover, the Bailway 
Engineer haR many chances of deputation on guaranteed 
lines with extra pay, whereas in the Irrigation there is no 
outlet. 

6. Again, in the General Branch the Engineer has many 
chances of hill work, whereas there are practically none in 
tho Irrigation. Then the work of the former keepB a man 
mostly in a large town, where a house is found to do of u-e, 
and his family are contented. Grantod that he has long 
distances of roads to inspect, but then it is possible to do 
this cheaply and quickly in a dogcart or on a bicycle. In 
the Irrigation Branch the officer has to leave the station for 
months at a stretch, and i* thus often compelled to keep 
up two establishments instead of one. In time this state of 
affairs lends frequently to domestio unhappiness, and very 
often to debt. 


Mr. H. 
Marsh . 
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Mr. JE*. B . inducement, especially as some of the tenants might refuse 
Alexander, to use the well oven if he made it. 

— 34 . Q. The landlord now enjoys a period of exemption P— 

In Aligarh Ks. 2 per acre were generally let off on area 
newly irrigated from wells constructed since the last 
settlement. 

35. Q. At the end of the exemption period the landlord 
gets only half the increase and the other hulf goes to the 
Government P — If the well is still working at the end of 30 
years. 

30. Q. That is on private improvements effected by the 
landlord P — Government and l»ndlord get half each* The 
tenant is the man who pays. 

87. Q . Would it be an inducement to the landlord if the 
Government share in the increase were given over to him P — 
You cannot do that after a period of 30 years, because not 
the well only, but the obango in prices And a hundred othor 
tilings which affect the assets have to be considered. 

38. Q But the landlord has spent the capital and should 
be allowed to receive tho full benefit of it P — Yes, and 
perhaps Government think that after 30 yearn he has 
reoeivod the full benefit. 

39 . Q . But after that period, a certain portion of the 
enhancement would still be on account of the landlord’s 
improvements P —If tho well is still working. 

40. Q. Assuming that, why should Government get a 
share of that enhancement P If that portion wore surren- 
dered to tho landlord, would it induce him to make more 
wells P — I think 30 years is a sufficient inducement, and I 
do not think the enhancement due to the well can be 
separated then. 

41. Q. {Mr, Roberts.)— A landlord is not entitled to all 
the benefit ; all be is entitled to is to get. a reasonable profit 
*rom bis improvement. He is only co-sharer with the 
Government after all in the land ?— I think tho 30 years* 
term is quite sufficient. 

42. Q. I« that term sufficient to recoup him ? — It ought 
to be. 

43 . Q. If so, is that all he is entitled to P— Certainly. 

44. Q. {Mr, Muir-Mackenzie.)—Do you know whether 
Moradabad suffered much in 1878 P— Not very muoh. 

45. Q. Is there anything to prevent a similar distress as 
in 1878 occurring again in Kohilkhund generally P The 
well irrigation is not large. There seems to bo no idea of 
extending canal irrigation in Kohilkhund. Arc you 
satisfied with that?— I do not know what would be possible 
myself* 


46. Q. If a canal were brought into the tract, would it be 
a good thing?— Yes. There was a little experiment made 
in 1896 in Baroilly District. The zamindars used to 
make a bund across tho river, but they gave it up, as they 
could not agree among themselves, And I wrote to Mr, Coles 
and the Irrigation Department took it up, and made the 
bund on behalf of Government and it irrigated a consider* 
able area. That was a small experiment, about 8,700 aeres, 
at a very small cost. 

47. Q. But in 1877-78 the mortality was very 
considerable in Rohilkhund P— There was a certain amount 
in Moradabad due to famine, but not muoh. 

48. Q, {The President.)— Ynm my figures in the district 
of Bijnor where the canal* is on a very small scale, 12,081 
acres were watered in 1878-79 and now there is 25,763, and 
in Baroilly in 1877-78 there were 80,676 acres and in 
1896, 129,083. Do you consider the administration of the 
Canal Depaitment satisfactory as regards meeting the wants 
of the people P— Yes, on the whole. Sometimes when 
distributaries are altered there are individual hardships, 
because some whose holdings were irrigated do not get tbe 
same amount through the new channel. That wants looking 
into a littlo more. 

49. Q. Do complaints come np often to that effect F-~ 
There are complaints, not often. 

50. Q. Do you have any complaints about incorrect 
measurement P — Very seldom, 

51. Q. Do the native Deputy Magistrates do their work 
fairly well? — Yes. 

52. Q. Are famine relief programmes kept np in your 
division? — Yes, but it is a division so well protected that 
we have really very little we could do. The large tanks we 
have down on the list of tho Aligarh District, about ton 
tanks each to cost Rs, 66,000, will not be the least good, 
because they would not hold sufficient water for irrigation 
purposes in a dry year. The programmes are kept up, but 
it iB difficult to get any works of real permanent good. 

63. Q, Do the programmes come up to you P— The village 
works ones do. 

54. Q. And there is some effort to keep them up to 
date P — Yes ; changes every year. 

55. Q, {Sir Thomas Higham.)— What are provided for 
as village works P — The digging of small tanks, whioh 
would keep the cattle alive are useful works, but a big irri- 
gation tank would be a failure ; nine cases out of ten. 

66. Q. These are practically the only village works P — 
And a certain amount of road work and tilling in of 
insanitary holes and levelling mounds in some places. 


Mr. TT 
Marsh, 


Mb. II. Mabsh, C.I.E., Chief Engineer, Irrigation Branch, United Provinces. 
(Meerut, 20th December 1902.) 


Note, dated 23rd October 1902 , on the expansion of 
irrigation from existing works. 

About 20 years ago attempts to improve the economy of 
water was actively earned out by Captain Hall in Cawn- 
pore Division. 

He amalgamated watercourses and did a lot of good. 
His fault, however, was that he gave too small apertures in 
the outlets, and ran the channels constantly. 

2. As Executive Engineer in Etawah Division I attempt- 
ed a similar task in 1887 and 1888, and was rewaided with 
great success. Each distributary and its commanded aroa 
was mapped out on Isrge doth 
sheets,* which delineated all the 
watercourse ramifications, lift, flow, 
nnd well irrigation, as well as drain- 
age and waste soil. Skilled Deputy Magistrates prepared 
statements of the^ annual irrigation effected by each water- 
course, and submitted statements of superfluous outlets. 
These were then examined on the ground by myself and 
my Assistants, and final orders issued for tho removal of 
only those that were redundant. 

In doing this the support of the Dislriot Magistrates 
was invited, and of course the levels of the country were 
also considered, 

8, The alterations were effected as far as possible in tbe 
dead time of the irrigating seasons, so as to inconvenience 
the cultivators as little as possible* 


• Typical map* will bo 
laid before Comm ion inn. 

n.M. 


4. Needless fo say many petitions were submitted, but 
they woro all carefully looked into and trouble mitigated. 
The result of this weeding was that — 

{a) the number of outlets was reduced from 7,500 to 
4,600, and an immensity of waste prevented ; 

(b) “tatils” were abolished and power of tbe petty 
officials in levying blackmail was minimized. 

(e) Tbe Canal Officer and his staff were spared the 
vory serious trouble of passing supply to the 
tails. This gave them time to prepare projects 
for drains, minors, eto., and for improving the 
sections of distributaries. 

6. The result of those salutary measures caused much 
satisfaction to Colonel Forbes, Chief Engineer, and 
Mr. Beresford, Superintending Engineer, nnd Colonel 
Corbett, R.K. The people rejoiced openly over the ease 
with which they obtain their irrigation and their freedom 
from oppression. Orders were issued to carry out similar 
measures elsewhere, but for some reason not muoh progress 
was made. 

6.' The benefit to Government was great, as it was 
possible to equalize the distribution of water and give as 
much supply at tbe tails of the channels as at the heads. 

t This u the tree cri- The economy of volume allowed 
efficiency for extensions elsewbers. One test 
iwfj? 1 of the benefit wax 1h»t the record 
snide, as m such years rabi area in Etawab Division rose 
water is superabundant. f rom 17 0 ,000 acres to 230,000t acres, 
H> Although th.e supply was diminished, 
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7. In 1892 t returned from furlough and commenced 
similar operations in Bulandsbahr. 

In one year 1,700 outlets were cut out of a total of 5,700 
and tatila abolished. 

In throe years the mileage of Government distributaries 
was inoreased from 611 to 720. 

The mileage of drains rose from 236 to about 500* 

The salutary rosult of these measures was that the record 
rabi area rose from 131,000 to 180,000 acres and the kharif 
from 88,000 te 106,000. 

Tatils used to be so striot in this division that murders 
were frequont, and petty canal officials amassed large sums 
by illegal mothods. 

All these evils disappeared, and, combined with the 
sanitary effects, caused a striking increase in the popula- 
tion. 

Comparing the census of 1891 with 1901 we find the 
figures are— 

Zila JBulandshahr 1891 • 949,91 1 

„ „ 1901 . 1,138,101 

Increase • 188,187 or 17 per oent. 


8 Independent of reducing outlets, the beds of the 
channols had to he regarded and enlarged in a scientific 
manner from head to tail. This lattor work was of courso 
very laborious. 

9. In 1896 I was transferred to Roorkcc Division, and 
there again instituted similar procedure. The work only 
took a year. Here again tho drought 

record*.,^. w«*VaiMd r08e fr ‘ m ' 50 ’ 00 ° f re8 

24 per cent. to 62,000* acres* and the rant from 

H M. 62,000 acres to 75,000* acres. 


10. It may here be pointed out that the great secret for 
increasing areas is not only to prevent waste, but to devise 
channels of sufficient carrying power. By this means a 
high volume in the river ean be utilized in times of good 
demand, and the irrigation quickly effected. 

Thus before the Bulandsbahr Division was remodelled its 
distributaries could only utilize about 1,000 cusecs, as 
compared with 1,400 ousccs which it can take in now. 
Therefore in the critical palen season some 1,200 acies can 
l»e watered in 21 hours over and above what used to 
be possible. If the period of excess volume lasted 20 days 
the result is very important. 

11. Since 1898 1 have held charge of the 3rd Circle 
and have carried out similar improvements on the Eastern 
Jumna, Agra, Botwa and Kohilkhand Canals. The accom- 
panying note on the drought of 1901-1902 shows that good 
results have followed. 

On the Iletwa, I regret to say that my hands wore 
greatly tied in the project for improving the Kathaund, or 
it would certainly have done inurii better. 

12. For some years past 1 have paid special attention 
to the subject of rendering the channel of distributaries 
watertight. Puddling is no doubt a complete euro, as may 
he seen in tho tanks of tho Agra Park. Before puddling 
the water rapidly disappeared, but there is now no trace of 
loss. 

Still I do not recommend it for distributary channels 
except in treacherous soils. 

I believe the secret is to grade the beds with minimum 
slopes, so that the finer particles of silt will line the perime- 
ter with impermeable deposits. It was in 1898 that I 
discovered that the smallest possible giadietit is the host to 
secure this object. 1 found a distributary iu the Meerut 
Division which had been regraded by then Colonel Boss in 
1882. It had a perfect perimeter lined symmetrically into 
a oupshape form. 

1 looked up his notes, and found that he had only been 
able to give a slope of *56 per mile instead of his favourite 
1*04 per mile. He lamented the fact, but tho result was 
that it gave me the key for an important reform. 

13. Many of my predecessors had gono on the lines of 
following the slope of the country, almost as if they were 
laying out the formation line of a railway. Their aim 
was to avoid as many falls as they could, and thus save a 
bagatelle in the capital cost. 

Now my belief is that the more falls we have the 
better, and the slower the slope the better. In this way 
water can he carried up to the exact point at which an 
outlet is wanted, and then dropped again into digging until 
the next point for an outlet is required. 


The broken gradient . enables an observing officer to 
usefully raiso or lower a few furlongs lying between two 
alls without affecting the rest of the channel. In old days 
this was impossible as the distributaries tan for miles 
without a drop. 

14. In the Dun, where the slope is some 30 feet a mile, 
we find that a series of drops give us a far more watertight 
channel than the old masonry conduits. 

8imilar operations havo been carried ont in zamindari 
channels issuing from the Bahadurabad Mill channel. 

I attach a spocial note on this enterprise.* The burden 
of it is that for an nntlay of Rs. 21,000 we have i educed 
the required discharge from 42 cusecs to 19 cusecs, and have 
increased the area. 

This is a very striking fact and means a capital return 
of 19x20,000=380,000. 

The valuo of tho sedimentary system of puddling a 
channel is that it keeps itself in order. The weak point 
of hand puddling is that it is financially prohibitive and 
gets worn out in time. 


Note on paragraphs I am? II of Memo, of Pointe to be 
considered by the Irrigation Commission. 

Want of funds has very seldom led to useful works 
being kept in abeyance except in critical times, such as war, 
pest ilence, or famine 

My own experience is that, if the Chief Engineer is 
strongly in favour of projects, and if they are well pm- 
pared, the money can generally be found. 

2. Tho main bars to progress of work havo been — 

(а) want of projects ; 

(б) want of establishment. 

As regards (a), I may say that great uneasiness was created 
some four or five years ago by some officers suffering pecu- 
niarily on account of revised estimates or on account of 
sanctioned sums being exceeded. No doubt strict inquiries 
were made, and no doubt some errors of omission and com- 
mission came to light, and led tho Ijioutonant-Qovernor to 
consider it was right to punish tho offenders ; hut the effect 
was very pernicious, as the faults were such as might havo 
been d(*alt with more mildly, and many officers considered it 
was safer to do nothing than to ho zealous, push on schemes, 
and then probably get into trouble. Tho Irrigation officer 
has frequently to accept grave responsibility, and incur 
expenditure in anticipation of sanction. But, when case* 
wore reported of men boing mulcted for such action, tho 
natural result was to suppress zest and keenness to tho 
detriment of Government interests. 

I may say that this feeling is now passing away, hut it 
is not easy to rub out such apprehensions when once excited 
in tho rank and file of a big department. 

3. The want of establishment is an important question 
and is no doubt well understood by Government. I think 
perhaps no branch of tho Public Works Department is suffer- 
ing from it more than in tho United Provinces Irrigation. 
The reasons are due more to the losses we have buffered than 
to want of recruitment. 

Those losses are bound to increase, as unfortunately tho 
nature of tho work has got the reputation of being more 
unhealthy, more isolated, and moro expensive than any other 
branches of the Publio VVorks Department. The remit iH 
that, unless a man is a bachelor and very keen and very 
interested, he strains every point to get out of tho Irriga- 
tion Branch, although the work is so interesting. 

4. For example, if wo take tho Railway Branch, a married 
man is saved a good deal of expense by being able to rail 
himself and his family free to the seaport or to tho lulls. 
On the sea, too, he gets special rates. Moreover, the Railway 
Engineer has many chances of deputation on guaranteed 
lines with extra pay, whereas in the Irrigation there is no 
outlet. 

5. Again, in the General Branch the Engineer has many 
chances of hill work, whereas there are practically none in 
tho Irrigation, Then the work of the former keeps a man 
mostly in a large town, where a house is found to lie of u e, 
and his family are . contented. Granted that, he has long 
distances of roads to inspect, but then it is possible to do 
this cheaply and quickly in a dogcart or on a bicycle. In 
tho Irrigation Branch the officer has to leave the station for 
months at a stretch, and i* thus often compelled to keep 
up two establishment* instead of one. In time this state of 
affairs leads frequently to domestio unhappiness, and very 
often to debt. 


2 o 
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I can substantiate those remarks Ivv enumerating six 
valuable officers who loft the Irrigation Branch during the 
last ten years, so as to avoid tho isolation and expenses of work 
in the jungle. I may go further than this, and say that the 
same officors have benefited largely by the transfer. 

6. Tn addition to the above, three picked men have gone 
to Egypt, two selected men have joined tho Sanitarv Depart- 
ment, four have been transferred to tho General Branch, 
and now one of the best Assistants has obtained a Railway 
appointment. 

7. Tt may be urged that this should not be allowed, but T 
tbink that such a restriction would be very unwise. A good 
officer should bo allowed to get the value of his services, and 
if Government would reward the Irrigation Engineer accord- 
ing to his work, they would not lose him when his training 
and experience have renderod him valuable. 

fl. The remedial measures I propose are not expensive 
and are, I think, well deserved. Besides being an Engineer, 
tbo Irrigation Officer has large revenue duties to perform, 
and therefore stands on a different basis from the Railway 
•or General officor. Some of the divisions bring in a revenue 
of 7 or 8 lakhs, and yet tho Engineer, who is responsible for it, 
gets nothing more than if he had ordinary engineering work 
to perform. T have gone throngb the mill myself, and 
know tho amount of vernacular aud statistical work that had 
to he done. Personallv I likod it. and this revenue training 
was really the secret of any success I obtained in improving 
Irrigation channels. 

Sorao authorities have advised a separation of the work 
as in the Railway, where there avo distinct Revenue and 
Engineering branches Bnt this is not sound, as the Irriga- 
tion Officer wonld quickly lose touch with the people, their 
cultivations, and, in fact, with tho value of bis work. Mr 
soberao is to pay tbo Divisional Engineer for this special 
work, and then tbo trained men will not be lost Tbo Sub- 
Vlivisioiial Officer is an important factor in tbo Irrigation 
system, but generally bis salary is good enough. All that 
is wanted in bis caso is to prove that the charge of a revenue 
division is a prize worth looking forward to. and will only bo 
given to a trained and efficient officor. 

9. The scheme I propose is that tho Divisional Officer on 
a running canal should get, in addition to bis grade pay, a 
honso rent-freo and a charge allowance "of Rs. 100 to Rs. 200 
a month. Thero are at present 1 6 revenne divisions in tbo 
United Provinces Irrigation; so the annnal cost of the 
concession wonld not exceed Rs. 40,000. Tin's is an absolute 
trifle compared to the revenue for which these 16 officers 
are responsible, and which varies between 70 and 100 lakhs. 
Even that, large sum is itself small when pitted against the 
value of the crops raised and the protection afforded to tho 
Provinces. 

10. Colonel Corbett, R.E., who served in this Province 
for thirty-one yoars, and who lived the jungle life of a 
canal officer for a longer poriod than most men, used io say 
that in some charges a thoroughly efficient Sub-divisional 
Officor could raise the annual revenue secured by a merely 
ordinary predecessor by half a lakh. Tn other words, a keen, 
zealous, trained Assistant was worth Rs. f>0,000 to Govern- 
ment, and of course ten times that amount to tho irrigating 
community of liis sub-division. Now in a canal division 
there are generally three Sub-divisional Officors and, consi- 
dering that fact in connection with Colonel Corbetts thoorv, 
it is evident how necessary it is to retain trained men in tho 
Department and to remunerate them properly. 

11. In conclusion, I beg to point out that those establish* 
merit matters are brought, forward under cover of paragraphs 
I and II of tho Commission’s Memorandum, because I see 
the members wish to discover what steps are necessary to 
(level ope Irrigation projects and what aro necessary to 
removo obstructions to tho prosecution of the same. 

To my mind no reform will bo so far-reaching as what I 
have sketched. It will make the Department worth serving 
in, and will prevent tho exodus of trained officers which has 
loft the staff in a depleted condition. 


Note No. C.-201, dated 21st March 1902, by JOT. Marsh , 

Esq., C.I.E.. Superintending Engineer, 3rd Circle , 

Irrigation Works, United Provinces of Agra and 

Oudh , on the distribution of water-supply between the 

Western and Eastern Jumna Canals . 

In the newspaper report of the evidence taken by the 
Irrigation Commission at Delhi, it is stated that Mr. 
Mullaly, Superintending Engineor, recommended a redistri- 
bution of tho Jumna water-snpply. 

Apparently that Officer considered tho Western Jumna 
Canal should got a largof proportion than it does. 

2. At present the Western Jumna receives twice the 
volume oftheEastorn Jumna, and before any decision is 
arrived at, I venture to submit that it would he well to see 
which canal makes tho better use of its share. 

In most years It would bo difficult to do this, as partial 
showers of rain slacken demand on one side of tho river, and 
then the surplus volume goes to tho other side. 

3. But in tho cold weather of 1899-1900 thoro was a 
raging demand for rabi sowings and standing sugarcano, 
from September to January. During that time the rivor 
kept on falling, and throughout this important agricultural 
season its volume remained lower than it had ever been 
before. 

Consequently every drop of water was eagerly utilized, 
and the share of each Province was jealously watchod. 

Here then we havo an exaot test of the utilization of 
supply. 



Rabi. 

Sugarcane. 

Total. 


Acres. 

Acres. 

Acres. 

The Punjab Caffal, 




(Western Jumna) irrigated J 
Tho N.-W. P. Canal, 

314.705 

73,167 

387,872 

(Eastern Jumna) irrigated . 

167,345 

68,362 

230,707 


If tho Punjab Canal had utilized its double volumo with 
the same efficiency as tho N.-W. Provinces Canal, it should 
show an acreage ox twice that of the latter. 

Tn other words its area should he 461,414 acres instoad 
of 387,872 acres. 

These figures work out to a proportion of 100 to 84 and 
show that for a certain unit of volume the N.-W. P. Canal 
covered 100 acres to every 84 of the Punjab Canal. 

During the last two years the Eastern Jnrana Canal 
distributaries have been undergoing a process of remodelling 
which lias no doubt improved its efficiency. 

In tho current year, 1901-02, its area and revenue will 
top all records, and I therefore think it will give even a 
better account of itself when a similar chance for compari- 
son can be again instituted. 

6. I may mention that two years ago I pointed out 
those facts to somo of the Punjab Irrigation Engineers. 
Their defence was that the discrepancy was due to tbo fact 
that the distribution system of tho Western Jumna was so 
much more widely carried out, and that it travelled over a 
thirstier country. 

Against this argument may be brought forward pan- 
graph 23 of Mr. Preston’s Inspection Notes of the Eastern 
Jumna for March 1899. Mr. Preston thought the Eastern 
Jumna would ho improved by extensions, and wrote a« 
follows : — 

“ Experience on tho Western Jumna Canal in the 
Punjab has shown that water oan be made available, by an 
improvement of the duty, if now channels aro to ho con- 
structed, and it seems possible the same may be done also in 
tho case of the Eastern Jumna Canal.” 

I am of tho same opinion, and feel hopeful that tho more 
extensions wo carry out, tho greater will be the eoonomy 
obtained. 


1. Q. (The President.)— Do you generally approve of 
Mr. Barlow’s proposals as given in his report P — Generally 
I do approve of them. 

2. Q. We have been in Bundelkhand and the opinion 
we formed there was that the Betwa Canal did its work 
extremely well, considering the amount of water in it ; the 
only misfortune was that there was not far more water. 
We also noted that it was practically olosod during the 
rains ; but that if the Bunaelae in its vicinity oouid be 
induced to grow rice, there would be a large amount of 


water available for that crop. In a demi-official letter whioh 
I have sent to tho Lieutenant-Governor we have said that 
it would be a good plan to establish an experimental farm 
there with a view to introduoo rice. Do you agree with 
that P— I am not hopeful that rioe will succeed, but I think 
it is worth the experiment. 

3. Q. Why are yon not hopeful P— You heard the 
evidence of the zilladar; he said that the people had 
never begun rioe there ; whether this is due to the consti- 
tution or the people or the oharaoter of the soil is not 
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•lear. Colonel Corbett, who was ft friend of tho cultivators 
got seed and tried to sow rice, but it came to nothing. 

4. Q, Do you see any ohance of employing water in 
the rains P — No. Extra storage in the first thing I should 
press for ; I have been doing what I can in this direction, 
but with my limited establishment I am rather handi- 
capped. 

5. Q. The Ken Canal project is with the Government 
of India P- Yes. 

0. Q. Do you know how it is getting onP — We are 
utterly blocked by tho Agent to the Governor- General in 
Central India ; be has not given his consent to it and tho 
Government of India say they .cannot go on without his 
consent. I have written to Mr. Preston demi-offioiftUy on 
the subject. 

7. Q. (Sir nomas Higham.)— Apropos of that, the 
alignment of the upper portion has not been finally 
fixed ; it will depend greatly on the trial pits P — Yes. 

8. Q* (The President.)— What is the state of the 
Dassan project P — A preliminary reconnaissance was made. 

I have not got a party to put on the project at present 
and am letting it lie over till there are more men. 

9. Q. You could not have the Ken and Dassan going 
on side by side; you have not the labour; have you P — I 
think labour will have to be introduced to carry on these 
projects. 

10. Q. Are you favourably impressed with the Belan 
project as far as you have got with it P — Yes, it is a rice 
country and wherever there is rice irrigation is of great 
use, the idea is that a rice oountrv is always poor iu tho 
north-west. 

11. Q. What about the TohbP — I t is hopeless, I think ; 
the only thing is that it would be a very useful scheme to 
have ready for famine ; we would have something to show 
for 20 to 30 lakhB ot rupees ; they spout that sum iu the 
last famine and have nothing to show for it. 

12. Q* But if there was the possibility of storage in the 
vipper waters P — The supply In the Tons is not bud, but the 
oommand is bad. 

13. Q. I think you are of opinion, that the Snrdah is a 
project that it is not expedient to carry out P — 1 think 
there are very fair grounds for going on with the inunda- 
tion canal for Hardoi and Shahjehanpur to replenish 
tho natural reservoirs when they fail. 

14. Q. Would it be available for Shahjohanpur P — Yes, 
the officer I have sent has orders to see to it. 

15. Q. (Sir Thomas Higham.) — Have you got gaug 6 
records at Bambassa on the Sardah P — No. 

16. Q. Supposing there was a partial failure of the 
rains before September, would you open the canal P — This 
country sutlers as much from excess of Hoods as from 
drought, and it would be rather dangerous to begin before 
September, as the rain might fall and the canal do damage. 
I don't think there should be any difficulty about getting 
in water. The woid “ inundation " canal is a misnomer. 

17. Q. (Ihe President .1 — Are any improvements in pro- 
gress iu Kohilkhand? — Yes, in Rohilknand there aro a 
number of streams aud a very clumsy form of irrigation 
with oarthen bunds ; we have been progressing there with 
masonry dams ; this year we have had sanction for two pro- 
jects costing about 3 lakhs altogether. Mr. Bull says he 
tan uake a pakka bund in the Kho river and is making a 
survey of it at present ; that will make a great difference ; 
with earthen bunds we Iobc tho early i ice, as the bunds 
are always swept away in the Hoods. 

18. Q. (The President .) — Is there much water in the 
Kho river ?— There is a lot for the rice country ; they have 
done 17,000 acres of rabi with it. 

19. Q. Is extension possible? — Extension is not so 
necessary as to make irrigation perfectly safe. 17,000 acres 
of irrigation in the district are very useful. 

20. Q. One would like to double that if one could P — 
Yes, no doubt. It might be possible to do more by goiDg 
up the rivers* 

21. Q. The Ramganga water does nothing P- No ; it is 
ono of those giant rivers that it would be vory expensive 
to tackle, and yon would get an uncertain return from it P 

22. Q. (Mr. Muir •Mackenzie.) — Why uncertain P — I 
has an immenso volume of water when you don’t require it 
and non© when you do ; it is not a snow- fed river ; the 
river 1 speak of borders on Bijnor. 

23. Q. (Sir Thomas Higham.)— Have they suffoied from 
floods along the line of the proposed inundation canal from 


tho Sardah P — We shan’t know anything about that till 
the officer on duty there brings in his report. 

24. Q. Mr. King says you cannot drain Oodh on 
account of Hooding JaunpurP — There has been trouble 
in Jaunpur from floods. 1 am always vory doubtful 
whether drainage increases Hoods ; the effeot of drainage 
is that it gets rid of surplus water between each storm of 
rain. The woret Hoods are caused in undrained countries, 
because tho natural depressions are full when a heavy fall 
of rain occurs. Most of the mischief from floods has come 
from the cyolone in August and September falling on 
undraiued swamps. 

25. Q. Are there any gauges at Jaunpur P— Yes. There 
waB a regular inquiry two or three years ago when the 
Buildings and Koaas Branch put special officers, Mr. 
Parsanah and Mr. Gale, to report about it. Mr. Odling 
reviewed the report. 

26. Q. Havo you gone into tho question of the Ram- 
ganga project P— Very slightly ; 1 don't know much about it. 

27. Q. Ono reason for hanging that up was that the 
supply in the Ganges would not be sufficient ; that is, for tho* 
Eastern Ganges ; that difficulty would not occur in the case of 
a canal from the Ramganga P- I think it would; it is not 
a snow-fed river. 

28. Q. There is plenty of water in the rivorp— No, I 
may be wrong, but my idea is that it is one of those rivers 
that has a big Hood in the rains and would require 
expensive head-works, and that it falls to a very small ebb 
In the cold weather. 

29. Q. Aro there any records P—'l here muBt be old oneH. 
There was a great tarn in 1869 for utilizing these rivers and 
gauges were maintained. 1 dure say we could get some- 
thing out of them. 

30. Q. Thoro has been nothing done since 1869 P— I doiO 
think so. Loid Mayo was keen about these projects, but 
Lord Northbrook, 1 believe, stopped them ; he decided to have 
only paying canals. 

81. Q. Are there any gauges kept on these rivers P— Not 
now. 

32. Q. In MoradabadP-My Department does not keep 
them ; I doubt if the Roads and Buildings Branch do. 
We have gauges on the Ken, Karamnas.sa, Tons and 
Belan only. 

33. Q. Supposing the Ken Canal is sanctioned, you won't 
be able to take up the other projects, the Dassan, Belan 
and Tons P — I gather Government are making special 
efforts to recruit staff ; if wo have sufficient staff, we can 
do them. 

34. Q. But as matters stand P — In 17 divisions and 45 
sub-divisions I have only 6 Imperial Assistant Engineers ; 
2 just joined and 2 European Uoorkeo men. 

35. Q . What is your oadro p— Fifty-four, I think. 

^ 36. Q. Are there any further extensions proposed for the 
Ganges Canal? — Yes, minors are to be made and new 
distributaries. 

37- Q. Mr. Ivons said yesterday, as regards West Aligarh, 

that there was not enough water ; do you agree P No, I 

don’t follow him thero, 

38. Q. Do you think tho tract is one that requires irriga- 
tion P— It requires irrigation, but thoro is a good deal of 
bad soil, and 1 am not prepared to say that it is worth it. 

39. Q. It it is worth it, do you think you could get 
water for it P—1 think so. We have too much water 
generally in October aud November ; in December it begins 
to get scarce and is worse in January if there are no winter 
rains. 

40. Q. You have plenty of water in October for exten- 
sions, but would you have water to mature all the crops you 
oould give water to them P— Wo must reckon on tho ohance 
of good lam about Christinas. Agriculture all over the world 
depends on the weather; we caunot make iirigation so 
certain as to protect the crops if there is no rainfall. On 
the Eastern Jumna Canal we bud 180,000 acres on hand 
and the discharge fell to 500 cubic feet ; some of tho fields 
were saved by dampness ; others were a poor olass of crop 
that required only one watering. 

41. Q. When do you remit the water-rate P— When tho 
ci op is under 25 per cent. 

12. Q. Which was your maximum year on the Eastern 
Jumna P — Last year. 

43, Q. You didn’t remit much then? — Very little. 

41. Q (Mr. Muir •Mackenzie.)— In 1896-97 did you 
give large remission s P — There were some. 
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45. Q. Have you any experience of a year in which the 
winter rain# completely failed P — Last year was tbe worst we 
have ever had. 

46. Q. ( Sir Thomas Uigham .) — Would it be possible to 
run mi inundation canal from the Eastern Ganges P— Yes, 
I think so. 

47. Q. Where would it take off P — Just below Hardwar. 

48. Q. Could that be run on temporary head-works P— 
I think so, by helping it with spurs ; there is a very heavy 
drop in the river. 

49. Q. It has a sandy bottom P— It has small boulders for 
some miles below Hardwar. 

60. Q. When do you begin your bunds at HardwarP— 
That is a debatable point. In 1896-97, when I was 
Exeoutivo Engineer, 1 began early in September ; this year 
we did not begin till well into October; the floods were too 
heavy. 

. 61. Q. How long does it take to make them P— It takes a 
long time to complete them. W r e keep increasing our 
discharge daily, as the boulders rise in tbe cribs. Mr. 
Netbersolo lias started an experiment by which be proposes 
merely to give the cribs proper stability with a basis of 
boulders and then use a needle dam with the bamboos that 
grow along the canal hank. 

62. Q. How much do you spend a year on temporary 
bund ?— Its. 85, 000. 1 think we have the cheapest head-works 
almost In India. 

68. Q. You have a paJcka escape at Mayapur P— ■ Yes* 
and another at Hardwar. 

64. Q. (Mr. Muir •Mackenzie) — Arc you in favour of 
the Irrigation Department making any extensions of small 
tanks in Jhansi and LalitpurP — I think there is a good 
deal to bo dono in that way. 

65. Q. Would you like to see the country properly 
surveyed P — Yes. 

6*1. Q. With regard to the Sardah Canal, your view is 
that an inundation scheme should be tried before any final 
decisi on is come to p — Yes, 1 am always in favour of 
making a .scheme tentatively. 

57. Q. You would not finally condemn the Sarrlah till 
that has been tried P— No. 

6S Q. I see in Oudh, in the districts which would hi 
covered by tbe Sardah, there is an enormous area of rice 
cultivation; is tho greater part of the area which is irrigated 
tunn jhils rice P — 1 don’t know Ondhwell enough to say. 

69. Q. If the Sardah Canal were made, would it iiuprovo 
rice very much P — Uice is a very perishable crop, and if you 
have a supply of water for it, it must be a god-semi. 

60 Q. If water is provided, is there a fair likelihood of 
its being taken P —I thiuk so. 

61. Q. Mr. King in bis report on tbe Sardah Canal gets 
out different set of levels from those of the oarli *r officer, and 
the conclusion appears to have been dtawn from that that 
tie* spring levol lias risen ; do you think that a safe conclu- 
sion P — I think that is most unaccountable, because the 
level should have been extremely low when Kiug's levels 
were taken. 

62. Q. When were they taken ?—In the cold weather of 
1896-97 when every well in the country was working. 

63. Q Don’t you think the drop in tho levels does not 
take place till the year following a dry year P— No ; it 
decreases very quickly. 

64. Q. It has been found in other parts of India that 
sub-soil water was abundant in that year, and that tbe 
drought was occasioned not so muoh by any deficiency in 
tbe total rainfall as by its early cessation ?— I lmvo had a 
great deal to do with spring levels and found different state- 
ments made with rogard to them. 

66. Q. In order to obtain reliable data you require much 
more careful observations than these P - Yes. 

66. Q. (Mr. Roberts.)— What are the ruleB for measur- 
ing spring levels P— You require a well that is not used for 
irrigation and one with a good supply in it and you should 
measure from fixod marks. 

67. Q. (Mr. Muir* Mackenzie.) — What is necessary is 
investigation extending over a series of years P — Yes, aud 
a very careful selection of wells. 

68. Q. In liohilkhand, if it wore possible to get a big 
canal into tbe country, would it benefit it very much p -I 
should not recommend it till the small distributaries were 
developed. 


69. Q. Are there considerable parts of Rohilkhapd , tho$ 
oould never be roached by any system P — J don't think so. • 

70. Q. Mr. Alexander said that there were P— My 
business has brought me mostly into irrigated tracts ; I 
oannot speak on that point. 

71. Q. In Moradabad and Budaun P— I know praotically 
nothing about those districts. 

72. Q. One of Mr. Harlow’s proposals is that the Irriga- 
tion Department shonld construct wells and take charge 
of well irrigation ; do you approve of that P — No ; I don t 
think we oould tackle wells. Wo could help with field em- 
bankments but not wells. 

78. Q. Oould a well constructed by Government com- 
pare in cheapness with one constructed by a rayat P— Cheap* 
ness depends on the zamindar who has wood, stone, and 
other materials, rather than on labour. 

74. Q . I understand you to say that for the saving of the 
crop you must depend on the occurrence of the winter rains, 
but I don’t sec how that agrees with what you say here in 
paragraph 11 of your note P— We cannot get a full crop 
without the help of the raius, though we can get a substan* 
tial crop. I was pressed last year to give water in October 
and November only to such fields as would be sure of a 
second and third watering. 1 said the countiy would rise 
against it. 

76. Q. Your refusing to give a supply at that time 
would not give you a larger supply later r— No. 

76. Q. There is a suggestion in Mr. Webhe’s paper that 
if you are unable to give a second and third watering, you 
should make a remission ; what do you think of that P - {So 
we do remit if the crop fails. 

77. Q. That moots tho case P — Yes. 

78. Q. (Mr. Roberts.) — Mr. Webbein his paper com- 
plains ot the way in which Deputy Magistrates are appoint- 
ed ; what is the system P— He is generally a man who rises 
from amin or zilladar and for long service and distinguished 
merit, becomes a Deputy Magistrate. I think tbe institution 
of Deputy Magistrates is perhaps the most wise part of our 
canal aduiinistiation. His pay of Rs 200 to K». 400 is 
good onougli to keep him from Btooping to extortion ; be is 
generally above suspicion. 

79. Q. Mr. Webbe says in bis paper Another blot 
in canal administration is the promotion of Deputy Magis- 
trate?. from tbe ranks of zilladars, these in turn being 
recruited from the overseers and amins.” That is correct P 
— Yes. 

80. Q. He goes on to say as follows : — “ Whatever tho 
individual exceptions of sturdy integrity (and there are 
some) it. is most inadvisable that men, who have graduated 
through tbe lower grades of office and have either partici- 
pated in extortion or been necessarily cognizant of tbe same 
by fellow subordinates, should be promoted to high office of 
Magistrates for the trial and decision of cases in which 
fellow subordinates are prosecutors or accused and the agri- 
culturist the accused or complainants. What guarantee can 
them possibly be when departmental bias and training are 
all in tho direction of concealment of departmental anuses 
and when departmental aud Magistrate are one and tbe 
same.” That is bis indictment P — I should strongly oppose 
any change in tbe present system. The Deputy Magistrate 
has always been my right-band man ; ho is the most trusty 
native official we have and we always treat him with great 
respect. The appointment of Deputy Magistrate is the 
goal our men have in front of them, and it keeps them more 
straight than anything. This is one of the wisest insti- 
tutions Government have made. 

(The President.) — I agree with every word of that. 

81. Q. (Sir Thomas Uigham.) — He is called a Deputy 
Magistrate, but I fancy the aotual magisterial and criminal 
work he does is very small P — It js nothing ; he is altogether 
employed on revenue work. Deputy Magistrates holped in 
the economy of water which lias been effected. They made 
maps and woiked with the greatest integrity and pluck ; it 
was through them that we got rid of tho blot of tatils and 
corruption. 

82. Q. How many criminal oases do they have coming 
up P— One or two cases overy month for each man ; in the 
old days 1 have known a Deputy Magistrate having 600 
to 700 eases. Now he is employed in the distribution of 
water and checking the measurement of subordinates, etc. 

83. Q. (Mr. Muir*Macken»ie .) — Mr. Wobbe says in his 
paper — “The now syhtem of irrigation with reduoed aper- 
tures plus abolition of tatils will contribute still further to 
reduce subordinate zulam : provided (a) that tampering 
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with and diminishing the water-supply at the head of dis- 
tributary and falls is prevented ; (b) that interference with 
osras or sequence of irrigation officially prescribed for the 
agriculturist from each aperture, or their derangement by 
cnowikdars, zilladars and overseois is suitably punished. 

Is there anything in th.it ? — No doubt some supervision 
is required. My staff is not good enough ; we want a larger 
European element in it. 

84 Q. ( Sir Thomas IIigham.)~Do you prefer to employ 
European or Native upper subordinates P — I like a Native. 
If he is a good man, he is put into a sub-division and that 
is a great prize for him. 

85. Q. As regards the distribution of water between the 
Eastern and Western Jumna Canals, you say sinoo the 
improvements there has been a very much higbor duty on 
the Eastern J omna Canal than before ; what do you do with 
the water saved P— 1 This has only been going on in the last 
two years. One use of the water saved is that fields that 
used only to get water at the tail of the distributary in 
the beginning of the fasl are now as well off as those At the 
hoad. Another thing is that we are making minors to 
carry out water farther afield. 

86. Q. Are you taking up new villages P Are they 
being admitted to irrigation r— In a few oases. It was 
only begun when I went to the Eastern Jumna in 1898. 
Water will escape now iuto the J umna and go to the Agra 


Canal ; this is tlve chief advantage gained. We have 
escapes the whole way down into the Jumna and Hindan. 

87. Q. How much goes from the Eastern Jumna to the 
Agra Canal P — All the distributaries tail into drains ; we 
have drained the Eastern Jumna thoroughly. 

88. Q. What beoomes of the water P— It is caught in 
the Himian and Jumna ; the Hiudan discharge is improved 
greatly ; it was designed for only 200 cusecs, but now we 
hardly over get less than 400 to 600 ouseos through it ; 
this improvement is due to drains and escapes in the Ganges 
Canal and Eastern J umna Canal. 

89. Q. You say the duty in the United Provinces is 
100 as compared with 84 in the Punjab ; but, on the other 
side, they take water enormous distances ; you have not 
allowed for that P — I think it is quite clearly explained in 
the printed note. 

90. Q. (Mr. Muir*Macken%ie.)— As regards tkoSardah; 
in what way will an inundation canal bo of use in testing 
the efficiency of the biggor project P — The moment we 
fill the j His the people will ask for water fordireot irriga- 
tion ; it is tho usual way nil big canals begin ; the Jumua 
and Cheunb began in this way. 

91. Q. Will it test this matter of spring levels P— I 
believe it, won't affect spring levels very muoh if we don't 
stop well irrigation ; if we oheck well irrigation tho spring 
level will come up at once. 


Mr. H. 
Marsh, 


Sib E. Buck, K.C.I.E., lato Secretary to tho Government of India. 
(Lucknow, 3rd February 1903.) 

Note for the Irrigation Commission , 


Sir 

B. Buck. 


[This note is only intended as an indication of tho points 
on which I am prepared to offer evidenoo.] 

There is no subject which came under tho consideration of 
the Department of Revenue and Agriculture (from tho date 
of its first establishment in 1880 till 1897 when I left it) 
in which i took more personal interest than irrigation. 
With canal irrigation, however, our Department did not doal 
directly and it was only when a project was referred to us 
for note that an opportunity occurred to offer an opinion. 
Our records include, therefore, no official correspondence but 
only confidential notes on canal projects. 

2. This position never seemed to me to be a right one 
I have always been of opinion expressed first in my report 
to tho Famine Commissioners as a North-West Provinces 
officer and subsequently in Departmental notes that a definite 
programme should have been worked out for all India by 
the Revenue, Public Works and Finance Departments in 
consultation on the system in which Forest Working Plans 
in practice, and Famine) Working Plans in theory, are drawn 
up containing programmes which are to be carried out as 
finances allow and as occasion requires during a given period 
of years, subject to annual modifications to be decided by 
the Departments named in consultation. 

3. The Irrigation Commission is practically doing this 
work now, but measures should, I suggest, be taken for main- 
taining and developing tho programme by making some 
special representation of the Departments named respon- 
sible for its necessary modification in future. 

4. The system which, 1 believe, prevailed in tho earlier 
years after the introduction of decentralization was that each 
Province arranged for its own irrigation schemes, sending 
them up when required for Imperial sanction, whereas my 
contention has been that India should bo dealt with as a 
whole and projects arranged in order of relative merit. 

. 6. I lost no time in putting forward these views when, 
at the end of 1881, the Revenue and Agricultural Depart- 
ment was first organized. I append to this note the brief 
chapter of tho programme of the Department so far as it was 
concerned with irrigation which sketches this policy (vide 
Note Y, Irrigation Projects). I Bhorlly afterwards, when 
tho Sardah proposals came up, took the opportunity of 
pressing these views, and I remember that Sir Evelyn Baring 
(now Lord Cromer) wrote a note which I cannot now find 
iutimating that ho quite accepted tho principle that the 
irrigation schemes. for India should be dealt with on a com- 
mercial basis, in view of the facts that the more irrigation 
proved profitable the more its development would be en- 
couraged and tho more money coula be found for new 
projects. 

6. Briefly the views which I urged both in the notes 
quoted ana from time to time in other notes were that in 
allotting funds for irrigation India should be looked upon 
as one large estate ; that in some Provinces or parts of us 
Province water was gold ; in others silvor ; and in others 


lead ; that so far as funds were available for irrigation they 
should first be devoted to thoso regions in which water was * 
supremely necessary for productive and protective purposes ; 
that in those regions the gold price (easily payable) should 
he taken ; that at present wo were demanding only the 
price of lead ; the difference being pocketed by tho 
middlemen who were themselves doing nothing for tho land ; 
that if the gold price were taken the profits would be avail- 
able for other s hemes, and that the rap ? d development of 
canals and other irrigation works would he encouraged 
instead of, as was now tho case, being discouraged by either 
financial failure or insignificant returns ; that the Sardah 
project and others like it, whatever merits they might 
intrinsically possess, were relatively of far less utility than 
many projects which had been or could be devised for regions 
where water was a necessity, not a luxury. That history 
had shown that canals had often been taken where water was 
least wanted ; that any such mistakes should for the future 
Ik) avoided by the co-operation of Departments — Imperial 
and Provincial— in laying down the programme or the 
future— “ In the course of a very few years/' I wrote “the 
whole country will be mapped out in accordance with its 
requirements for irrigation in such a way that the Imperial 
Government will he continuously kept informed or the 
tracts to which irrigation may be applied without delay with 
the best results." I asked that my suggestions might be 
submitted to the consideration of other Departments 
concerned. 

7. Tho broad view of the position which I recommended 
was, so far as 1 know, never* taken up until His Excellency 
Lord Cutzon adopted it in the appointment of the present 
Commission. The Revenue and Agricultural Department 
was at any rate never asked to share in the consideration of 
any genoial scheme. But still there was work which the 
Revenue and Agricultural Department could do, from time 
to time, which might assist towards the development of what 
1 will call the general working plan. 

8. A most important factor in, if not tho foundation of, 
a general scheme for the development of irrigat ; on in India 
must be a knowledge of 

(1) the facts connected with irrigation in irrigated lands ; 

(2) the relative requirement for irrigation in uuirrig&ted 
land. 

The Department had already taken up as the basis of 
all operations for the improvement of agriculture 
throughout India tho scheme of annual records. In that 
scheme the field was the unit. The facts and conditions 
relating to each field were to be annually recorded. From the 
field to the village was an easy step. The facts and statistics 
for the fields could be collectively shown for tho villages in 
such a form as to indicate at a glauce its agricultural needs 
and capabilities. A further ste^> was then taken, in view of 
tho fact that the executive administration under which the 
chemo was to bo carried out required the records of a group 
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or circle of villages to be supervised by a special official 
d (called the circle officer) ; the ‘ cirelo * could for purposes of 

Buck . i nves tigation ho taken as the unit. The system is described 

mmm in paragraph V of Resolution III, 20th^ March 1897, in 
which it was written that “ half an hour’s examination of 
the circle book would ascertain the cause of failure in any 
village or group of villages and enable a remedy to be 
suggested. Of course a frequent cause of failure would 
be defects in irrigation. 

9. What 1 desiro to point out now is that there is no 
reason why the Agricultural Departments, who are also 
the provincial supervisors of land records, should not bo 
able to supply a complete analysis of each Province in regard 
to the relative need of each and every tract in it for 


irrigation. Whilo I was in the Imperial Department our 
time was taken up in launching and developing the system 
of circle books. We could not then ask for results. But 
results should be forthcoming now, and if in some Provinces 
they cannot yet be given, stiU it should be made a part of the 
general working plan that the analysis of irrigation, as we 
may call it, should sooner or later bo accomplished. 

10. I will give as an illustration of the need of such an 
analysis the condition of things in a typical belt of land 
between two of the river feeders of the Ganges in the 
North-West Provinces Doab. Tho vertical soction of the 
sub-soil water table in such belts which are very numerous 
has been found (by taking well depths) to be somewhat as 
indicated in this diagram—* 



R, and It, are tho two rivers, say 10 miles apart. 
Between A and B tho soil is consistent and slightly 
depressed in the centre where j hits form in tho rains. 
The slopes (much exaggerated in the diagram) to the rivers 
are generally sandy or loose soil. Between A and B 
earthen wells can, as a rule, bo generally sunk. Botween 
A and R t or B and R a tho sub-soil is top loo*o. But a 
most important point is that tho sub-soil water is nearer 
tho surface towards tho centre of A B than towards the 
rivers. 

11. Sir Charles Elliot recorded this feature of the Doab 

tracts in a settlement report on one 

* c f. M , r - Ev “ nb .' "" of the Farrukliabad parganas 
Dual) trnctu quoted on page ... t \ i r j 

a „fm> nnnworH to tuiiiiiie (giving a diagiam). 1 continued 
c'o m ui itisi oners. it in two belts further south-east.* 

12. Now whon the Ganges Canal was constructed its 
distribntaries wore generally led (diagonally) along the 
strip between A and B, thus replacing wells which already 
existed, besides in many tracts blocking by a diagonal 
course the drainage of the central /Ml system. We had 
indeed in some tracts to appeal to the canal officers to have 
the distributaries realigned. But through it all tho strips 
R x A and R a B got no irrigation at all. The sub-soil was 

„ . too loose for earthen wells and tho 

q ooUJ»“v r ;. ' , " m ' " 0tC surface soil too loose for canal 
distributaries.* Ihe result is 
that throughout many of the Doab districts we have the 
phenomenon of villages starving in a year of drought 
alongside villages amassing wealth. I have seen a poor 
village buying cart-loads of fodder at famine prices from a 
village 20 miles away which was flourishing on those same 
prices. Somotimes indeed ono-half of a village will be 
starved, while the othor half, occupied by a different set of 
tenants, will, because irrigated, be flourishing. This illustra- 
tion serves to show that an area of country must bo earo- 
fully analysed beforo the need of its different sections for 
irrigation cun bo understood. In the Doab, for instance, 
wo have a large number of strips of the A B type, many of 
which have been doubly irrigated by canal and well, whilo 
the parallel strips of the K t A and R a B type are really in 
need of irrigation. Any general return would show a 
fairly high percentage of irrigation in the whole area, and 
would obscure tho deficiency in the dry strips. 

13. Now, as a matter of fact, the dry strips yield excellent 
crops when they (us some few parts of them do) receive 
irrigation from wells in those sections of them that are level. 
Unfortunately the unchecked drainage of them to the 
small rivers is continually eating away the lovel portions of 
them. Two protective remedies are required. Firstly, 
masonry wells; secondly, a system of terracing and 
damming. In some few cases a specially industrious 
cultivating community has adopted the plan of terracing. 
It may bo pointed out in tin's connection that tho damming 
of ravines and tenacity of slopes tends to raise the level of 
tho sub-soil wator table and thuB to facilitate the irrigation 
from wells. 

14. I have indicated that the circle book system of 
providing an analysis of villages or groups of villages ought 
to lead to a complete knowledge oF the needs of eac h tract 
however small. 1 will now show how the same machinery 
which provides the facts and statistics for tho circle books 


can bo utilized to supply a complete knowledge of tho 
drainage system of the surface of every district in India in 
which cadastral maps (tho basis of the land records) havo 
been prepared. Almost tho only exceptions are now the 
majority of permanently-settled aistricts in Lower Bengal 
which nood little remedial action and the permanently- 
settled districts of Madras. 


15. In 1869-70 I superintended the assessment operations 
in the Tirwa tahsil of the Farrukliabad district. Beforo I 
proceeded to a village it was the duty of the village oflicor 
to record on each field in tlio map symbols representing its 
irrigation rate of rent, local name of soil, and so on. I 
soon ascertained that the key to the distribution of soil van 
the drainage system. I therefore roquired the village officer 
to ask each cultivator as he came to his field in what direc- 
tion the rain water flowed and to mark this on the map 
with an arrow. The process cost nothing. A survey official 
(on ks. 20 a month) had then to take up the rn.ip and 
divide it into soil circles and so on and in addition to diaw 
in strong coloured pencil the main drainage lines which the 
arrows easily indicated. In this way wo obtained an 
accurate map first of the drainago of a village, then of a 
circle, then of a tahsil or administrative section of a district. 


16. The survoy of the district of Cawnporo to which I 
was proceeding after Farrukhabad was just then being 
begun in preparation for me. I asked Mr. Wright, C.8., 
who was superintending the survey to carry out the system 
which ho did for the whole district and the result is shown, 
on small scale, in the series of maps of Oawnpore tahsils 
in the settlement report, of which a copy t is put up. A 
. e . . . further use to which these maps 

wh.ch gii™ P aaoc«raplo? Ur weru I ,ut Wj«t of illustrating 
how the distribution of saline 
efflorescence ( reh ) is connected with surface drainage and 
the maps following page 13 of my report on reh aro worth 
studying, as No. 2 shows how e»sy it isjio separate on them 
tho drainago catch basins from areas that do not hold 
drainage. 


17. The Chief Engineer in tho Irrigation Department of 
the North-West I'rovinces told me that theso maps (on the 
large scale) was more useful than any professional lovel 
maps for laying out canal distributaries, and Colonel Clib- 
bum, who was under mo ub Agricultural Engineer at 
Cawnpore, himself carried out the plan in other districts, 
and in his work on canal engineering publishod two years 
ago recommended it for goneral adoption. Sir Walter 
Lawrence, whom I also had the opportunity of advising, 
adopted it in Kashmir. 


18. But I would not, as Colonel Clibbura indicates in his 
book, leave the plan to be adopted meroly whon a distri- 
butary is projected. 1 would recommend that the village 
officer be taught how to mark the drainage of their fields 
and villages and that complete maps should bo deduced from 
the village maps showing the drainage system of overy 
administrative circle in India excepting those few where 
there are no cadastral maps, it would be done within two 
years if not one. 1 have thus shown how the organization 
effected by our Department has prepared the way of a 
complete analysis of the need of each agricultural tract for 
irrigation. 
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19. Two other steps were taken. The second was to 
prove the fact which seemed to be generally ignored that 
canal water was. in tho tracts, let us say. of gold and silver, 
being sold at the price of lead. And not only so but that 
the cheap price at which it was sold led both to agricultural 
degradation and to a want of appreciation of the truo value 
of irrigation. These questions are so fully dealt with in 
my summary on canal administration (No. XXX) that I 
need add nothing here. 

20. The third step taken was to preach tho doctrine of 
checking surface drainage by dams and terraces. 

21. I had taken practical interest in this question when 
Director of the Department of Agriculture nnd Land 
Records in the North-West Provinces and had begun experi- 
ments on a small scale on the Cawnpore farm. I was led 
to the appreciation of its importance by the success of an 
English landowner whose experiments are described in 
No. 10, Agricultural Ledger, 1 894, but I was taken from 
the North-West Province* beforo my own experiments were 
concluded* I may mention, howovor, that Colonel Pitcher, 
who was undor me in the North-West Provinces and had in 
1869 taken up the subject (vide note, page 2, Proceedings 
Nos. 74 to 76 of 1887) acquired a further interest in the 
question at Cawnpore, and when I procured his transfor 
to Gwalior, was able (as the Commission is aware) to give 
practical effect to the system on a very large scalo in that 
State. 

22. I am not dealing with tho subject referring to tho 
larger and more important irrigation works concerned with 
the formation of water reservoirs and lakes by damming up 
tho rocks of valleys and so on. I only allude to the systom 
of terracing with the assistance of low dams. Tho essential 
difference between tho two systems is th »t the former is more 
concerned with damming up water at its final point of outflow 
and tho latter with checking drainago at its initial point of 
outflow. 

23. The Department assisted and encouraged an experi- 

ment taken up by Mr. Ward, the 
^ *° /fl ' Commissioner of .Than si, and tho 
notes in tins case, of which the 
proceedings are apponded, may ho road as indicating tho 
policy advocated of prosecuting the systom on a large scale 
in connection with famine works. There iB reason to 
believe that tho Jhansi experiments were not conducted with 
sufficient continuity to ensure success, but however this 
may ho occasion was taken in issuing a draft Famine Code 
to the Provinces, and specially in the case , of the North- 
West Provinces to commend this class of work ns specially 
adapted for famine labour. Hut as will he observed in tho 
noto by myself to Mr. Henett, dated 27th June 1887, it was 
foroseen that no success was expected “ unless plans should 
be drawn up and a system determined by experiment in 
anticipation of a famine year, ho that gangs might bo 
drafted off to such places as might he considered worth 
taking in hand without any of the delay or risk of wasted 
labour which would occur if schemos were not ready.” 

24. If now the Irrigation Commissioners should consider 
it desirable that attention should he given to this class of 
work (as I understand from Mr. Muir- Mackenzie is not 
unlikely), I venture to suggest that tho construction of a 

working plan,” as in tho caso of forests, should bo set on 
foot, under the superintendence of a well selected civilian 
and a first class engineer, in any Province in which local 
conditions justify prospects of bucccss ; that the drainago 
maps which I have shown can he supplied at very low cost 
should be the basis of the working plan ; that the schomes 
should (in tho case of the North-NVest Provinces at least) be 
appliod to tho slopes towards the Bmall as well as towards 
the largo rivers; and that until a drought occurs e< peri - 
mental aotion should be carefully taken in selectod samplo 
tracts, leaving general action to bo taken in u famine year. 

25 . In viow of tho fact that damming and terracing, tends 
to raise tho level of tho water table and to facilitate irriga- 
tion by wells the work is ono which lias a close connection 
with irrigation. 

26 . To return to the work of the Revenue Department. 
Besides the advantages indicated in the preceding paragraph 
there is the further advantage, whioh I oeliove iB snfficiently 
illustrated by Colonel Pitober’s works in Gwalior, that the 
held up water of tho rains fertilizes the surface soil. Thus 
while sloping land tends to continual deterioration, so lovol 
land especially in this country tends to continual improve- 
ment. 

27. I say specially in this country because, except in 
abnormally rainy sections of it, there seems reason to believe 
that tlie amount of manure washed out of the air by tho 
fir*t falls in the rainy season is far in excess of that washed 
down in European countries. But while pins have been 
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taken to analyse the content* of a oubic foot of air at 
di fibre nt seasons in Europe, nothing has boon done towards, 
such an analysis in India. I have more than once urged 
that this should be done, in order to prove the advantage of 
conserving the water of tho first rainfalls of tho summer. 

28. Whatever may he the esse elsewher* there seems 
primA facie reason for presuming that the atmosphere over 
the Noith-Wesfc Provinces and Oudh and especially in the 
south-PAstem tracts must contain an exceptional quantity 
of manurial elements in a useful form. The conditions are 
tlioso.. The face of the oountry is covered by the daily, 
droppings of some 50 millions, say, of human beings, and of 
a larger number of osttlo which lie exposed to the sun and 
air for a period of five or six months. Tho greater portion 
of tho cattle dung is, it is true, dried for fuel, hut tho scrap- 
ings remain while the ash or, and, dnring the four months of 
the rainH, the dung, are conserved for roanuro which is 
spread over fields at a shallow depth in October. In April a 
daily dry wind begins to blow which increases in heat and 
strength until just beforo tho rains. It does not blow at 
night and, what is important, the winds do not carry much 
beyond, the borders of the North-West Provinces. Tho* 
manurial elements, whatever they are, are hung therefore 
over the land, as indeed is indicated h} r the thickness of the 
haze in May and Juno, and must be brought down by the 
first heavy rain. 

29. Two years ago I suggested to Mr. Mollison (the 
Imperial Agricultural Officer) that he should take up this 
question and he may probably have done so. It would he 
interesting to know what is the value of the rain-wator 
which has to he conserved at each season of the year, and I 
may add in this connection that no ono who has camped out 
in the North-West Provinces in May can disbelieve in tho 
power of tho wind to distribute surface dust, for in the 
neighbourhood of a reh plain the air ih as if filled with snow 
which is blown ovor cultivated land but much retained ill 
tho air. Fortunately, as America has proved, reh if not in 
excess is a useful manure, and I could specially point to Sir 
C. Crosthwaite’s note on the extraordinary fertinty of lands 
near the plains of excess reh which will he found in the reh 
report. 

30. I will not go further into this subject, hut will pass 
to a cognate question, which concerns the utilization of 
water of drainage courses, rivers and streams which is 
supplied hy the earlier falls of rain in the higher lands. 
My attention was first drawn to this subject by Sir Colin 
Scott- Moncrieff'R work on “ irrigation in Southern Europe.*’ 
Tn 1893 I circulated an oxtractfrom this work (vide Agri- 
cultural Ledger No. T of 1893 ; also page 3, Agricultural 
Ledger No. II of 1897, quoting tho 1893 circular). In- 
formation was called for from every Province as to action 
taken or praetico prevailing in connection with dams and 
bunds with special reference to tho fertilization of land hy 
deposit of soil. Some of tho replies are very interesting and 
suggestive and have doubtless been road by the Irrigation 
Commission. They indicate that in some of the sub- 
Himalayan districts tho practice doos prevail of utilizing 
water descending from the hills during tho rains. 

31. In the absence of any funds or executive subordi- 
nates the Revenue Department could do little more than to 
draw attention to tbo subject and to direct its discussion at 
the Agricultural Conferences of 1893 and 1895 at Simla. 
The only positive action which was taken was to instruct 
the Agricultural Chemist to carry out a small experiment at 
Dolira where it was thought that tho canal distributaries 
would give facilities to a fair trial of the value of the flood 
deposit. But owing perhaps to the fact that he was new to 
tho country and had insufficient engineering assistance, tho 
experiment was not carried out. But it is one that, now an 
Imperial Director of Agriculture has been appointed, can 
be instituted with some chance of succcbb. 

32. The most important point to which, in my opinion, 
attention should be given, at any rate in the initial stage 
of experiment, is to ascertain the fertilizing value of descend- 
ing water at different periods. This may be done in two 
ways — 

(1) by analysing tho water and its deposits in the labora- 
tory ; 

(2) by testing its practical value in tlie field. 

33. I believe it will be found that as in the case of rain- 
fall the valuable water will bo found to bo that supplied by 
tlie earlier river floods of tho rainy season. It is reasonable 
to presume that tho humus ana decayed vegetation which 
is washed down drainage courses hy the first weeks of heavy 
rainfall supply fertilizing water which is not contained in 
tho water flowing down those courses when they have so to 
speak been once cleaned, and when the loose surface deposit 


Sir 
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8ir in the catch Mein from which they ere fed has keen already 
E. B*eh. removed by tbo early flood*. 

84. It is indeed tbo easo that tho Canal Department* 
have from time to time tried tbe effect of silt deposited by 
canal water, but it may be doubted whether attention was 
given to the special capture of that water which was likely 
to bring fertilizing matter. At any rate the result of those 
experiments which were brought to my notice was that the 
Hfli was not fertilizing. Thi* result was also duo to the 
circumstance that the canal water flowing rapidly through 
well defined beds secured sand from the sides of tho 
channels 

85. What seems to l>o required is that the water should he 
brought to tho area to he flooded at a slower flow than that 
which obtains in our larger canals. However this is a 
question with which I am not competent to deal. I can only 
urge that the problem should he taken up by our agricul- 
tural and engineering experts, and that it should he definitely 
decided in all localities which offer facilities for arresting 
descending water and utilizing its depodts— (1) what is the 
value of its fertilizing matter at different seasons and 
especially in the earlier floods ; (2) whether tho deposits can 
bo profitably utilized. 

86. I suggested to tho Agricultural Director (Mr. Molli- 
8on) two years ago that the question should ho worked out, 
and 1 believe he has takeh measures for the analysis of the 
water. But the experiments should he carried out with the 
assistance of expert engineers on it sufficiently large scale 
to set the question at rest. 

37. An important issue which the subject raises in con- 
nection with irrigation is tho effect which the system of 
arresting drainage flow has on the sub-soil water level. 
I believe that in Colonel Pilcher ‘s low dam system in 
Gwalior it has been found that though the drainage comes 
from small catch . basins in hills covered witli scanty 
vegetation, the fertility of land covered by the arrested water 
16 improved partly by the deposits and partly by the in- 
creased moisture below the surface. The results which 
would he obtained by arresting the Himalayan and other 
mountain drainago ought to he much more impoitant in 
both directions, and it seems possible that, if attention is 
directed to the earlier flood waters only, the fertilizing 
matter might he carried down for deposit on agricultural 
lands at a considerable distance from the mountain ranges 
through the system of canals and minor distributaries which 
already exist. At present there can bo little doubt that vast 
quantities of fertilizing matter are carried down by the main 
canals in the raiiiH fioin the bonds of such rivers uh the 
Ganges and Jumna and are poured into those rivers again 
either at the junction with them of the tail of the canal or 
by escape channels. 

38. The only other point to which I would draw attention 
now is the harm done to agricultural land by the facilities 
given for flush irrigation from canals. Tho water in f lie 
irrigating season is probably free of fertilizing matter and 
by over-flooding exhausts the land prematurely. This evil 
is shown in my note on canal irrigation to bo enormouslv 
enhanced by the unduly low rates which arc paid for canal 
water and which tempt the cultivator* to pour water in 
unlimited quantity over poor land which is further im- 
poverished by the excess drenching which is received 
When I accompanied the Famine Commissioners in their 
lour in the North-West Piovinoes this view was strongly 
urged hy a very intelligent English planter whoso estates 
were irrigated by canal, and I have found this opinion to 
obtain among many other intelligent agriculturists. I am 
strongly inclined to the belief that in all working plans for 
irrigation in the future a slight ‘lift * should bo preferred to 
flush irrigation. If \\ ater is ‘ gold * it should he economized. 
A system of nothing hut flush irrigation, besides doing 
harm to much of the hind watered, restricts the simply 
which could bo carried to other tracts which need it. 


89. t will supplement this note later on by a summary 
of the suggestion which it contains. 

The points on which I make snggestions are — 

(1) that there should he a working plan (as in forest 

administration) drawn up for all India and each 
Province. This ih being done by the Irrigation 
Commission ; 

(2) that the principles in which the working plan is 

based should be clearly enunciated ; 

(3) that one principle should ho to accord funds to 

schemes in order of relative merit, instead of 
allowing each Province to take up its ^ own 
schemes, many of which may be relatively 
inferior or, as I oneo wrote, take water first 
where it is gold, then where it is silver, thon 
where it is lead ; 

(4) that some controlling authority— Imperial and 

Provincial— must succeed the Commission to 
secure the development of tho working planB 
and executive action ; 

(5) that (as in the case of forests) no material modifica- 

tion of the working plans should be allowed 
except with the sanction of that authority ; 

(6) that an analysis, with respect to its need for irriga- 

tion or treatment of drainage, should . be made 
for every agricultural tract in India on the 
system described in the third of our 1897 Keso- 
lutions. This could be done in two years ; 

(7) that a drainage map of all agricultural tracts in 

India which have boon cauastrally surveyed 
should be made. This could bo done on the 
system on which drainage maps were made for 
the Cawnpore district at little or no cost in two 
yearn ; 

(8) that tho controlling authority of ( 4 ) above should 

arrango for a working plan for each tract for 
which the Irrigation Commission has not pres- 
cribed ; 

(9) that an analysis should he maintained of tho 

fertilizing value — 

(1) of the early rain which l rings down much ferti- 

lizing matter from the atmosphere and should be 
therefore conserved ; 

(2) of the early floods which bring much fertilizing 

matter from the high lands ; 

(10) that the treatment of tracts, of which soil is washed 

away hy drainage, hy nystems of dams and bunds 
should he carefully prescribed ; 

(11) that the physical conditions of belts between 

small rivers in the Doab (first described hy Sir 
Charles Elliot) should be examined as an illustra- 
tion of the need of dealing with many small 
tracts separately ; 

(12) that wherever circumstances admit, a map of the 

suit-soil water table should be made (as in Sir 
Charles Elliot’s illustrations) ; 


(13) that canal water should he sold at 

ns n arlyas conditions admit its 
full commercial value ; 

(14) that a short lift is better than flush 

irrigation ; 

(15) that cheap flush irrigation is harm- 

ful to agricultural interests 

(16) that with reference to (9) above 

canal distributaries should ho used 
for depositing fertilizing matter on 
agricultural lands in the earlier 
days or weeks of tho rainy season. 


Sufficiently 
diftouawt] in 
my note on 
Canal Irriga- 
tion. 


(The President.)— The first point taken up in your 
memorandum is that of working plans. Would you deal 
with each Province separately and have a working plan for 
each? 

(Sir Edward Buck.)— India, I think, should bo treated 
as a whole. You might wish to give nothing to some 
Provinces. 

[The President .)- The converse would he to allot a 
certain amount to each Province to use as it likes P 

(Sir Edward Suck.) - 1 would condemn that. 

(The President,) Dealing with India as a whole your 
allotments nc;ght go beyond the labour market in some 

Provinces P 


(^ir Ed ward Buck,)— That would he a matter of detail. 
Tho scheme must ho modified to suit local conditions. 

(ne President.)— T\\o second point is that of control. 
Mionld not that rest witli the Inspector-General of Irriea- 
tion P 6 

(A'«V Edu-ard liuek.)— Would he take wells, etc., under 
his control P 

(Sir Thomas Eigham.)— Sir Edward mcanii not to hare 
all m the hand* of one mun. 

v£.f> A d ward Buck.)— I mean that in my experience 
administration in India the recommendations of many 
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Commissions liavo been bub ply laid on the shelf. I will 
give one mstume. The Famine Commissi* n’s recommenda- 
tions would not l ave been curried out unless followed by 
the institution of a special department to see tliut they 
wero tarried out. If the repoit had been left without a 
controlling authority to seo that the Commission's 
recommendations wero carried out, very littlo would have 
Icon done. The Agricultural Department was created in 
1880 with the direct object of seeing that the recommenda- 
tions were carried out. Wo got the various Piovinccs to 
accept the principles, not by putting the recommendations 
boforo them, but by going round and discussing with local 
authorities and holding agricultural conferences. I refused 
to take up my appointment unless allowed to travel and 
consult local authorities. Working plans wero carried out. 
I spent two years on special duty and developed a rev ? sed 
working plan made out in consultation with the local 
authorities. This was published in 1697, and stated the 
principles which had been agreed to with the local authorities, 
but since then the Provinces have been left to thcniBolvcs and 
have not done what they agreed to do. For instance, they 
agreed to appoint agricultural experts in each Province. 
T o this day the Punjab has not got one, nor Bengal. Your 
Commission won’t succeed in attaining its object if the 
Provinces are left to themselves to carry out your recom- 
mendations. 

(The President .)— Has the Agricultural Department 
given up the supervision of work since 1897 P 

(Sir Edward Burk .)— The Secretary has so much work 
to do that he can only deal with the records before him. If 
the Commission’s recommendations are to bo carried out, 
there must be a controlling authority to develop their 
working plans. You can scarcely have had tune to draw up 
a working plan in all its details. The system works 
splendidly in the Forests. There is a definite working 
plan which has got to bo carried out some time or other. 
No modification is allowed without the consent of the 
central authority and there is a Board of threo members, 
each Provinco in turn sending a member, the Inspector- 
General being cx-officie member. 

(Mr. Muir- Mackenzie .) — You would have the sumo 
supervision as regards wells, etc. ? 

(Sir Edward B tick.)— -Exactly. 

(The President .) — The Board would settle the grant to 
be made to each Province 

0$*r Edward Buck .) — It would occupy the same relation 
to your Commission that our department did to the Famine 
Commission. Wo had no control over funds, but made 
recommendations. For instance, ths Famine Commission 
recommended the formation of a Veterinary Department. 
There were no funds to admit of this being done for tome 
timo, but the rocommendation was carried out eventually, 
we making certain modifications as we hud more time than 
the Commission to go into details. 

(Mr. Mudaliar.)—T\\e Inspector- General might have 
annaul conferences with the rovenue officers. To revert to 
the first point, if funds were given out in ordu* of urgency, 
the Punjab might get noue lor many years? 

(Sir Edward Buck .)— As an illustration of my moaning 
I would refor to the Sardan canal where water would ouly be 
required in years of famine. 

(dir Thomas J Jig ham .) — Many other considerations come 
in. Canals in the Punjab may not protect against f amino, 
but may give enormous return on your money P 

(Sir Edward Buck .)— The need for protection is one 
merit ; the price you get for water is another merit. When 
you come to consider the money spent on canals you will 
find that much has been spent where water was not really 
needed— in Orissa for instance. 

(The President.)— To go on now to sixth point. You say 
“A most important factor in, if not the foundation of, a 
general scheme for the development of irrigation in India 
must be a knowledge of — 

(1) the facts connected with irrigation in irrigated 
lands ; 

(2) the relative requirement for irrigation in uniirigatcd 
land. 

(Sir Edward Buck .)— The Department lias already taken 
up as the basis of all operations for the improvement of agri- 
culture throughout India the scheme of uniiual records. In 
that scheme the field was the unit, l'lio fucts and conditions 
relating to each field were to bo annuully recorded. From 
the field to tho village was an easy step. The facts and 
►tali sties for the fields could be collet lively shown for the 
villages in such u form us to indicate at a glance its agri- 
cultural needs and capabilities. A further step was then 

Veil IV. 


taken. In view of the fact that the executive administration 
under which the scheme w«h to bo carried out required the 
records of a group or circlo of villages to he supervised by a 
special official (called the circle officer), the ‘circle’ could for 

n oses of investigation be taken as the unit. Tho system 
scribed in paragraph V of Resolution 111, 20th March 
1897, in which it was written that “ half an hour’s exami- 
nation of the circle book would ascertain the cause of failure 
in any village or group of villages and enable a remedy to 
be suggested.*’ Of course a frequent obuso of failure would 
be defects in irrigation. 

(Mr. Muir- Mackenzie .)— In Bombay I doubt if you 
could find information about irrigation from any of our 
circle books. There ought to bo rcmuiks made us to possible 
sites of tanks, etc. P 

(Sir Edward Buck .) — It should be tho duty of the con- 
trolling authority to seo that information of that kind is 
recorded. If it is decided that the circle book is the place to 
record the needs of irrigation you must provide a controlling 
authority to consider those needs and the possible ways of 
meeting them. A good Collector finds a circle book so useful 
that he docs see that the books are kept up. When a village 
is found to be in a bud way the analyse ^ as regards irrigation 
are more easily inudo than any others owing to its being a 
permanent defect. When 1 was in Oawnpore not long ago 
as an experiment I called up tho books of one circle and it 
took me just half an hour to ascertain what villages had 
declined and to ascertain tho cause. 

(Sir Thomas Higha m .) — But if you have it large scheme 
you do not want to know tho conditions of particular 
villages P 

(Sir Edward Buck .)— I think you do. 

(Sir Thomas Jligliam.)— Could not the District Officer 
toll you all you want to know P 

(Sir Edward Buck .)— No j ho would not lmvo the* 
information without tho circle books. 

(Sir Thomas High am .) — You might want to give some 
villages a step up even though they were not going down P 

(Sir Edward Buck.)— I think that the best illustration 
of the necessity for a detailed examination is given in my 
note. 

(Sir Thomas High a in.)— For a large contract would you 
depend on the circle book P 

(Sir Edward Buck .) — Not perhaps for a general scheme, 
but when you come to distribute water from a main 
channel. This is exemplified by the canals in the United 
Provincos. (7 T o Sir Thomas Jtiigham .)— When I and that 
the District Officer would not have the information I meant 
that ho would not unless ho had a circle book, for with it 
his knowledge is very perfect. I put my eleventh point 
forward as showing the necessity for a detailed analysis of 
each village and arranging for the distribution of water. 
But the circle book can only be utilized for a working plan 
where } ou have a cadastral survey. Eastern Bengal 
occupies tho chief area where you have not a cadastral map, 
and there the needs for irrigation are not pressing. The 
circlo books will give un analysis without any cost of the 
irrigation needs in places where they have got a cadastral 
map. 

(The President .) — To go on to the seventh point, drain- 
age maps. 

(Sir Edward Buck .)— These maps are ictjuirrd not only 
for canal irrigated tracts, but for all questions connected 
with dams, bunds , drains, etc. They would bo especially 
useful in the Central Provinces where tho system of field 
embankments is so much in vogue, In Cawnj ore four men 
on Kb. 20 a month supervised the preparation of the maps 
and did the whole district. They did four villages every 
morning and other work at the same time, analysing rents, 
soils, etc. Besides a drainage map gives u key to the distri • 
but ion of the soils which at first sight is apparently unin- 
telligible. 

(Mr. Muir- Mackenzie .) — In Bombay wo have position 
classes of soils. Soils lower down pay an anna or two more 
than those ut the top of the drainage land. 

(Sir Edward Buck)— It is u general rule that soils 
higher un tho drainage lands are lighter t.1 an those lower 
down. I have also advocated investigations into the value 
of early Hood water. No investigations have yet been mode 
to show how much better this water is than that of the later 
Hoods, nor have any steps been taken to use the water for 
fertilising fields. The cultivators lave taken action in a 
few places, but the administrators of the couiitiy have done 
nothing. 


Sir 
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(7 hr President.)— Whitt is your opinion as to employing 
• Muck, famine labour on tho construction of bunds and "field 
“ — embankments F 

(Sir Edward Buck .) — We discussed the question at an 
agricultural conference, at Simla, and it was advised that 
whero such works were likely to improve the land they 
should he included in the famine programme. I havo not 
been able to ascertain if the recommendation or rule as 1 


may call it has been carried out. The sites of such Works 
should be fixod boforehand. No one has been appointed to 
do this. There should bo an authority ajipointed to see 
that this work is carried out. If it is to be done there must 
be a special officer with nothing else to think of. This 
necessity for a controlling authority is the main point on 
which 1 wish to have my evidence considered ; and the next 
most important point is that of detailed surveys on the 
basis of the circle books and village maps. 


Supplementary note by Sir Edward Buck. 


In 1878, i.e towards the end of the great famine of 
1876*1878, a Commission was appointed by tbo Secretary 
of State under the presidency of Sir James Uaird to recom- 
mend the incasuics that might seem to them necessary to 
protect the country against the consequences of drought. 

One of the most imporiunt of their recommendations 
which was carried into effect in 1881 was the creation of a 
department which should deal with the main portion of 
the other measures which they advised. 

In 1897 a series of Resolutions, drawn up after consulta- 
tion with, and practically in agreement with the views of, 
every Local Government vas issued, which, while explain- 
ing the action which had been taken under the direction 
of the new department between 1881 and 1897, sot forth 
the scheme which bad been framed and was to be main- 
tained with the main object, abovo noted, of protecting the 
country against the consequences of drought. The improve- 
ment of agriculture entered largely into the scheme, becuu.se 
the increase of the food supply which might result, would 
tend to relieve famine, hut one of the chief questions to be 
dealt with was of course protection by irrigation. 

The new department was not executive tuid had therefore 
no funds for initiating or carrying out irrigation schemes. 
Its main function in this direction was to establish a 
system by which the need of every agricultural tract for 
irrigation, or any other icmedial or protective measure, 
could be accurately ascertained. 

An attempt to establish such a system had already Ixien 
made in the North-West Provinces by the only so-called 
Agricultural Department in India, created by Sir John 
Strachey, and it was on a recognition of its importance by 
the Famine Commissioners that L was selected by the Gov- 
ernment of India to extend it to other Provinces. 

The introduction of the system into the various Provinces 
took many years to accomplish, and indeed it was only 
within the lust two or three years that Mr. Muir-Maekcnzic 
ensured its introduction into the Bombay Presidency. It 
has, however, been in winking for a sufficient number of 
years in some Provinces to give assurance of its ultimate 
Mieu'sK under efficient and effective direction. 

The system is so fully explained in the lirst three of the 
Resolutions that 1 need not uo more than briefly describe it 
here. Put 1 would fust lay stress upon this point. If it 
was thought necessary and desirable by the Famine Com- 
missioners, and on their recommendation by the Govern- 
ment. of India and the Secretary of State, to establish the 
machinery which has been created and is now in working 
with the main object of aiding in the protection of the 
country against the consequences of drought, it would, 

I venture to urge, seem desirable that the present Commis- 
sion, which has the same object in view, should, in any 
general programme which they may recommend, advise that 
fullest possible use should be made of the machinery 
created. 

1 will not pretend that extensive as the machinery is it 
luis been expanded at great cost, because, in facilitating 
land settlements, it has, in most Provinces, move than repaid 
increased outlay, as was proved by the Famine Commission 
of 18»7. On the contrary, I suggest that the very small 
cost which its utilization domanus is one of the strongest 
arguments in favour of using it. 

I take it that there are two classes of country needing 
irrigation which demand icspectively two classes of irriga- 
tion schemes, viz., (1) those Pacts which can at once, 
without any very elaborate enquiry, he pronounced to admit 
of protection, pntial or complete, by large irrigation works, 
such as great river canals, the construction of lakes «nd 
important leservoirs by damming, etc., and (2) those which 
require after elaborate investigation detailed treatment by 
Wells, small canals, the damming of drainage (such as has 
been effected in Gwalior), or Hooding. Even, however, in 
the case of (1) detailed enquiry is necessary in working out 
the proper distribution of the water. And it is in all cuses 
in which detailed information is requiied that the 
established system may he found useful. 

Referring now to the bystom, explained in the Reso- 
lutions, the basis of it is the annual racord, each yeui, of 


the conditions and circuit stances of oaoh field by the village 
officer. The facts and statistics of the fields are then 
totalled and ledgered for the village. These, again, are 
totalled and ledgeted for a circle of villages, say 60 or 60, 
by a circle officer who supervises tho village officois of the 
circle. From the facts and statistics thus recorded a circle 
book is compiled from which it is easy to detect tl>e 
pi ogress or decline of every village or group of villages, 
as well as the special need for protection, relief or improve- 
ment of any kind. 

The offieeis of the district staff are requite 1 to 
periodically examine the hooks on tour and to note theii 
opinion whether any remedial measures aic necessary. 

Let us take now tho application of this system to 
irrigation, including in that term any action connected with 
drainage. It is impossible to expect that, with all their 
other duties, tho district staff can work out any such 
analysis in di tail of the varying agricultural tracts of their 
district to justify the expenditure of public funds for 
purposes of protection. What seems required is tho 
co-operation of experts for the investigation. Rut there 
is in each Province a Department of Agriculture and Land 
Records which was specially appointed to work out in 
co-operation with the district officers what has been termed 
the “district analysis.” If that department be properly 
strengthened, it could, in a few years, secure a satisfactory 
exposition (with maps) of the relative and actual need of 
eu"h tract for protection by irrigation. 

Assuming that this measure he carried into effect, 
it would he necessary that the Provincial Dopaitment be 
strengthened by one or more officers to be made specially 
Responsible for completing the analysis. At least one 
administrative assistant, (a civilian) and ono selected 
engineer would he required. It would dej>end upon the 
funds available and the late of progress demanded how far 
the stall' should be further increased, hut in my opinion it 
would be found that inoro than one engineer would be 
wanted. 

I may point out, however, that the most important and 
expensive part of the machinery (tho village officers) and 
citcle officers is an already paid agency doing (bo far as their 
expansion for tho land record sythcm is concerned) remu- 
nerative work. The cost which would to icquired for the 
utilisation of their work in the direction of district analysis 
would form a very small percentage of the cost of the 
suboidinate agency, and it W'ould seem a pity that tho 
information recorded and ledgered by that agency and ready 
for use should fail to be effectively utilised far want of a 
little more expenditure. 

I will take now one or two illustrations which wiJ] 
indicate the nut ui u of the investigation contemplated. 

1 have in a paper already submitted to tho Commission 
explained how in ceitain of the Doab districts in the North- 
West Provinces tho tracts that arc thoroughly protected by 
canals and wells are margined by bolts which are jiractically 
unprotected by canals and wells. I will indicate a district 
(Full) in which such tracts were, under the orders of Gov- 
ernment, made the subject of a brief inspection by Sir 
Charles Crosthwaito (Secretary of the Board of Revenue) 
and myselt as Director of the Land Recot ds Department', 
and were decided to be in certain parts so 4 precarious * as to 
be classed as land which could have uo injit. The 
Meteorological Officer, Mr. Bluuford, showed that this 
district lies in a circle which compared with tho Province 
generally suffers horn uncertain rainfall. 

We will suppose now that the administrative officer takes 
up that district for analysis. It would be easy for him in 
one seuson to mark off on the map all precarious tracts and 
to place them in relative order in accordance with their 
relative need for protection. He would base his analysis 
on the reports of settlement officers and the annuul record in 
the circle looks. He would probably be able to add general 
information obtained from those sources and from local 
enquiry indicating whether earthen wells, masonry wells, or 
canal irrigation was possible. As a rule, owing to tho 
sandy nature of the soil and buh-boil in such tracts, earthen 
wells and canal distributaries are not possible. The isbue 
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would then bo raised whether masonry wells, or the damming 
of drainage would bo possible or not. [By * damming 'is 
here meant some such system as that worked out by Colonel 
Pitcher at Gwalior, or by Captain 
• Roe Agricultural Ledger Chapman at Beti,* which, specially 
afir where ,hlB ta *’* in the totter case, aims at the level- 
ling of the land and prevention of 
erosion, and not at the storage of wator for irrigation.] 


The engineers would thon come in. It is assumed that 
the engineering staff of the Agricultural Department would, 
independently of the requirements of any local tract, have 
obtained by experiment sufficient knowledge of the best and 
most economical system of constructing wells, and would 
also be able to ascertain by boriiig or otherwise the character 
of the sub-soil and the sub-soil water level in each locality, 
and that they would be able to submit a fairly accurato 
estimate of tne cQ»t of masonry wells and the extent to which 
they would affoid protection. The administrative officer, in 
consultation with the district officers, could then frame an 
estimate of the increased produce and rental which might ho 
expected. 

The cost of dealing with the drainage, which unchecked is 
often in such tracts t.ho cause of the poverty and of the 
increasing deterioration of the soil, might ho too great to be 
justified, but in that, case tho scheme should nevertheless he 
placed on record and brought with the sanction of the Govern- 
ment into the list of famine works 


Another illustration which may ho offered is that of a tract 
where it may he thought possible to bring a canal distri- 
butary. In this case tho question should he referred to the 
canal officers. But I would here point out that such cases 
would be suggested by the drainage maps which, as explained 
in the paper already submitted to the Commission, can with 
a small cost lor special instruction and supervision ho worked 
out by the village officers and circle officers. It was done 
with case for the wholo of tho Cuwnporo district, and tho 
plan on which it was effected lias since been adopted (see 
Colonel Clibburn’a work) for aligning distributaries on new 
canals. But thero are many tracts within possible roach of 
tho old canals and their branches, for which the Canal 
Department has no such drain ago maps, and I suggest that 
any analysis of a tract needing irrigation would he much 
facilitated by the provision of such drainage map? which, in 
the cuse of Oawnporo, were pronounced by the highest canal 
authorities to he more useful than tho maps showing level 
by professional survey. 

To return now to the question of protection by masonry 
wells. It has been assumed that the cost of the wells, the 
extent of the protection they would afford, and the increase 
of produce and rental which might he expected will ho 
ascertained by tho administrative and engineer officers of the 
department, and that a sohome of protection will bo 
prepared, in consultation with tho district officers, for the 
consideration of higher authorities. It is clear that any 
such scheme will carry with it many other issucr, most of 
which, howevor, as affecting all schemes of similar character 
will havo to he decided, independently of tho local project 
by tho Local Government. 

First, tho provision of funds. It has been suggested in 
my separate paper that gradually a working plan, which 
would be composed of large projects proposed by tho Canal 
Department and of minor schemes of protection such as 
those described, should he constructed for the wliolo 
province. It would presumably he arranged by the 
Imperial and Provincial Goverments what funds should 
he annu illy available lor carrying them out. The supervi- 
sion of any loial scheme would not therefore entail any 
immediate requisition for a grant, but would only require 
decision whether or not it should he placed on the provincial 
working plan. I havo already suggested in my separate 
paper that, as a rule, thoso schemes should fi« st be taken up 
which would be most, remunerative, and that all projects 
admitted on the working plan would bo placed in relative 
order of merit, although, xor special reasons, that order may 
bo partly determined on other than financial considerations. 
Assuming that the grant for such works he obtained by 
loan, it would be desirable that, as far as possible, the 
interest on the loan should be recovered from the land 
irrigated, with however some consideration of tho indirect 
benefit from the irrigation works in securing punctual pay- 
ment of land ro venue; in obviating famine works; and 
in (though perhaps remotely) keeping down prices of food- 
grains. 

Assuming that in a given tract a masonry well render- 
ing irrigable 20 acres of land costs Rs. 500 and that the 
standard of return on capital is fixed at 4 per cent, this 
would mean a charge of Be. 1 an acie on the land served by 
the well. Such a charge ought to be easily recoverable. 

yoi. iv. 


One question to be determined is whether the landlord 
should do made responsible for recovering tho charge, or 
whether a water-rate should be imposed on the tenant. 

Another question is whether the Government should offer 
tho capital as takavi to tho landlord, or in some cases, to 
the tenant instead of constructing wells by its own agency. 
And in the ease of takavi , how far the Government should 
help the agriculturist by providing expert assistance or 
advice, boring apparatus, special brick kilns, and so on. 

These issues depend again on tho question whether 
protection by wells is to be forced on a tract where it is 
proved to he advantageous, or whether the consent of the 
community is to he obtained. In connection with this 

3 uestion it may bo noted that landlords are often averse to 
evoting their capital to well construction in view of tho 
fact that they can find more profitable investments else- 
where. 

Questions will also nriso which must be dealt with by the 
local authority as to the method in which the tenants of 
land rendered irrigable as to share in the use of tho well. 

It will perhaps be found that somo of these, and similar,* 
issues were discussed in proposals for legislation in connec- 
tion witli well irrigation some 20 years ago and probably 
the same questions may have been brought under tho con- 
sideration of tho Irrigation Commission. I am not in a 
position to deal further with them now. My main object 
is to indicate that if any measures aro to ho taken to protect, 
either by wells or other minor works, those tracts which need 
irrigation and which cannot he brought within the scope of 
largo irrigation schemes, it will he desirable to base those 
measuros on the analysis of agricultural lands which I have 
described. This view would seem to hold good whatever he 
the financial or administrative methods adopted, 

I am further of opinion that what I have (tailed tho 
working plan of a province cannot he framed hurriedly or op 
tho basis of existing information. It is true that an initial 
analysis of tracts needing protection can he effected in a 
short term of years. But, in view of the fact that no 
organized measures have been hitherto taken for the proper 
investigation of the various problems connected with m’nor 
irrigation works such as wells and the treatment of 
drainage, it is impossible to frame Bound projects without 
prolonged enquiry. I contend that such enquiry must be 
placed in the hands of officials made specially responsible for 
the work of investigation, and T have indicated that the 
Agricultural Department should he expanded for tho 
purpose. Probably it might ho considered desirable that the 
Imperial Department should be strengthened with the object 
of collating information and of ensuring continuity. 

Initial measures will naturally be experimental and will 
demand cautious action. It is a ease wliero knowledge of 
the subject, crescit eundo , and later on progress may be 
inoio rapid. It is true that somo experiments havo been 
from time to time made by officials in tho construction of 
masonry wells and also in the use of boring apparatus. But 
they have been desultory and with one or two exceptions 
conducted by inexperienced agency. So too tho questions 
which relate to the co-operation of landlords and tenants 
havo been theoretically discussed rather than practically 
dealt with. 

The first need then seems to he tho establishment of a 
permanent agency which will be responsible for the conti- 
nuous examination of each vexed problem, whether it he of 
financial, administrative, or executive character, with Hie 
object of securing its final determination. 

Tliat agency should logically be placed under the direc- 
tion of the Provincial Department of Land Records and 
Agriculture. 

At present the work of the Provincial Department is 
conducted in close co-operation with district and divisional 
officers. The rule is that the Departmental officers investi- 
gate and suggest and that the administrative officers decide 
or submit to higher authority. It would seem desirable 
tlmt the same policy be carried out in tbe development of 
minor protective schemes. 

I havo always, in my own official career, been a strong 
advocate for dommissiong such as the Irrigation Commis- 
sion which I am addressing. As will bo seen from tho 
1807 Resolutions, I never lost an opportunity of developing 
the working plans of the various branches of our depart- 
ment by provincial consultations personally conducted. Our 
series of provincial conferences were of the nature of 
“Commissions.** But I invariably found that unless some 
authority were established with the responsibility of giving 
effect to tho recommendations of the conferences that their 
recommendations were simply “put on tho shelf.*’ To 
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compare great thing* with small it may be safely said that 
if the Famine Commission had not been followed by the 
creation of one special Imperial Department supplemented 
by that of the Provincial Departments practical effect would 
never have been given to the major portion of the recom- 
mendations of that Commission. 

The investigations of the present Commission must 
result in the formulation of many valuable suggestions, but 
many of these will, from the absence of sn flioien t data, be 
of the nature of problems, for the solution of which pro* 
longed enquiry and experiment will be necessary. It is 
essential that an expert agency should he established for 
working th**m out. And oven in thos^ case* where the 
suggestions or reoom men lat ions are final in character and 
do not demand further enquiry, it is equally necessary that 
an agency should bo established which will be responsible 
for seeing that o fleet is given to them. 

Now, as already indicated, the agency which would deal 
with minor protective works will have, under its venue, duties 
of vnrving character, which may require to be brought 
under the control of different authoiities. 

Firstly . — There is the district analysis# or the classifica- 
tion of tracts, requiring protection by minor works including 
in that term the extension of distributaries from major 
works. 

This duty can he effected by the Provincial Department 
duly strengthened on its administrative side in consultation 
with the local administrative officers. 

Secondly .— The consideration of the most appropriate 
treatment. This, in my opinion, should be mere orders 
subject to the review and approval of the best expert autho- 
rity available, just as the projects for canals are subject to 
the review and decision of the Chief Engineer. How 
that authority should be constituted is a matter of detail. 
Possibly in the North-Western Provinces the Board of 
Revenue or in the Punjab tho Financial Commissioner, 
might have, attached to them an engineer of high rank, on 
whose advice the Board or Commissioner would sanction tho 
scheme with the approval of the Local Government. I will 
call him the Provincial Engineer. 

Thirdly .— There are the continuous experiments in con- 
nection with boring, masonry wells, drainage maps, check- 
ing of drainage by dams, Hooding, levelling up raviues and 
so on. 

These should manifestly bo conducted by the executive 
branch of the local Agricultural Department, hut reported to 
and inspected and icviewed by tho Piovincial Engineer. 

Fourthly *— There are the ptobleins of ndmiirisiiative and 
financial character already indicated. Those must bo 
attached by the district and divisional officers in co-operation 
to some extent with the Land Record Department and subject 
to the higher revenue authorities and the Local Government, 


who will, as time goes on# bo perhaps able to formulate 
definite rules for guidance. 

Fifthly .— There will bo executive work of carrying 
schemes into effect. 

It is not assumed that the executive staff attached to the 
Department of Agriculture for purposes of experiment, and 
enquiry will suffice for this work. Nor is it assumed that 
such work will he undertaken simultaneously in sevoral 
districts. Especially at first, as already indioated, the area 
undertaken should be limited. 

What seems desirable is that a special executive staff 
should be appointed to work under the immediate direction 
of the departmental engineering staff, and that it should be 
moved from one area to another or from one district to 
another in accordance with any working plan that may he 
developed. The work would be subject to the reviow and 
general direction of the Provincial Engineer. 

Sixthly . — The results of the investigations, experiments, 
and executive work in the various Provinces will require 
collation and publication by Imperial agency just as, to 
quote a recent example, tho educational programmes are 
reviewed and assisted by a Central Bureau, which however 
has no power to interfere with Provincial authority and 
action. One of tho useful functions of such central ag< ncy 
is to keep alive attention to the subject in all Provinces ; 
another to convey information of results obtained in each 
Province to all other Provinces. 

As similar central work is required in very many bran- 
ches of the Imperial Department of Revenue and Agricul- 
ture, I would venture to revert to the original intention of 
the Government of India an I Secretary of State to add a 
second officer to the Imperial Department, whose duties should 
l»e peripatetic, for the purposo of obtaining accurate know- 
ledge of the various questions dealt with, such as, for 
instance, tho training of agricultural experts, the prevention 
of cattle disease, the results of agricultural experiment, and 
so on, as well as, in this case, the results or experiments 
with wells, chocking of drainage and other minor protective 
works and the methods of distinct analysis. 

The whole scheme would require tho gradual elaboration 
of a working plan for each Province ; the first step in which 
or rather the foundation of which, would bo tho distinct 
analysis or the classification of tracts needing protection. 
As time wont on tho working plan would include the 
suggested treatment of each tract to bo modified subject to 
the sanction of requisite authority in accordance with tho 
results of continuous experiment and practical experience. 

The rate of progress in carrying out the working plan 
would be determined partly by financial considerations and 
partly by the conclusions arrived at, as time wont on, as to 
the efficacy of the various methods of treatment suggested or 
tried. And, as n rule, those tracts would first be dealt, with 
which stand in greatest need of protection or which pro- 
mise the most remunerative results. 
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Colonel S. S. Jacob, C.I.E., State? Engineer, Jaipur. 

C Jaipur , 1WA November 190 L), 

Tho following papers accompany this memorandum l — 

1. Appendix I.— Statement of areas irrigated annually (paragraph 7). 

* 2. Map* of the Jaipur State (paragraph 9). 

* 3. Printed statement showing nature of each work, capacity and areas, etc. (paragraph 10). 

* 4. Diagram shewing rainfall. Expenditure on irrigation and re venae realised (paragraph 19). 

* 5. and 6. Statements (A) and (B) showing expenditure and revenue in certain tuhsils compared (paragraph* 20-21). 

* 7. Memorandum on Famine Protective Works (paragraph 33). 

* 8 Final Famine Report, i899-1900 (paragraph 33). 


Ouhmel S. S. 
Jacob. 


1. Geographical position of the Jaipur State , — Tho 
Jaipur State is situated on the watershed of India ; part of 
the drainage runs into tho Bay of Bengal, eastward, while 
immediately on the west border the drainage flows into the 
Gulf of Catch. Tho general slope of the country is from tho 
north towards the south-east. Situated thus on a ridge, 
with a wide sandy desert northwards, with no perennial 
streams or mountain ranges to depend upon, it is not to be 
expected that tho same facilities should exist for canals or 
large projects as are found in more favoured districts. 

2. Necessity for Storage Reservoirs.— Tho great object 
therefore must be to store all tho rain that falls on the 
surface of the country by making storage reservoiis and 
diverting, where possible, the flood waters of tho streams. 
All water allowed to pass away unused is an annual loss to 
the State. 

3. Wells , — Another point which seems desirable, if not 
necessary, is in all those places where the reservoirs are not 
large enough to contain a two years’ supply of water, to 
have a few wells constructed on tho fields below. Those should 
not be made, howevor, without taking into consideration tho 
soil and subsoil, the co*t of other wells in the neighbourhood, 
and the irrigation canied out by means of them, etc. 

It is a known fact — tested and proved often in this 
State— -that the ground below a tank is affected by the tank ; 
and in a dry season, when the reservoir perhaps was empty, 
tho cultivator is able to work his well and save himself 
and his cattle. 

4. Rainfall , — A reference to tho table of rainfall for 
tho Jaipur State will show how precarious this source of 
supply is. In 1879 the average for tho- Stato was 35*88 
inches ; in 1877 it was 10*66 and in 1899 was 12*72. One 
has to be prepared for extremes. It shows how necessary 
it is to store all tho rainfall possible, so that the bounty of 
good years may help to make good in some measure the 
deficiency in bad years. It shows also how desirable it is 
to have large reservoirs, which shall bo capable of storing 
sufficient for »»t least two yearn. It is in this respect tlmt 
all small tanks fail; at the very time they are most 
required, pevhaps they are dry. Much depends on the 
nature of the rainfall ; whether an average fall, or whether 
it is received when the ground is dry and allows it to run off 
freely, or whether it spreads over a long period and comes 
in gentle falls, whioh, though so beneficial to tho crops, do 
not fill the talaos or reservoirs. In 1899 in the Western 
Pi strut only 2 tanks filled, 29 partially filled, and 34 
reins ined empty. Tho rainfall was 12*72 inches averago for 
tho State. In 1898, out of 63 tanks in tho Western District, 
only 2 overflowed, 7 filled, 39 partially filled, 17 remained 
almost, empty. The rainfall was 16*32 inches. Tho heights 
of water in the tanks as filled during tho rainy season of 
1900 are shown in the printed annual report. In tho present 
year, 1901, in October, nearly all are dry in the south-west- 
ern part of tho State. Tho rainfall of the monsoon montliB, 
1st J une to 30th September, has. been only 10*48 inches. 
In 1899 the three largest reservoirs in tho Western District 
filled only partially, and irvigated only the areas stated, 
viz , — 


Tori Bagnr only filled 15 out of 3j feet, irrifjatingr 
Chnparwars „ 7 ,, 1G „ 

Kuleffh B&gar „ 20 „ 20 ,, 

Eight*. 

. 11.018 

. 22,227 

. 5,177 

Total 

. 88,352 


while in good yearn tho irrigation has been respectively 
30,000, 26,000, and 24,000, making a total of 80,000 
highas. It will be seen from this how great the loss was in 
this year, 1899, The water was almost all spent in watering 
tho hharif crops, but was the means of saving a large share 
of them. This year, 1901, Tori Sagur has saved about 
10,000 bighas of the hharif crop. 

6. Irrigation begun, — Little appears to have been done 
in tho way of irrigation in tho Jaipur State previous to 
A.D. 1868, although the remains of a few small works 
oxisted here and there ; and in the villages of some of the 


.? agirdarst tank irrigation in a small and primitive way 
was carried on. The success, which attended the effort* of 
tho laic Colonel Dixon in the Ajmer and Merwnra districts 
ofKajputana, showed what benefits might be derived from 
storing water in suitable places. 

9* ''ogress . — In 1868 tho expenditure was only Us. 227 
on irrigation, hut a beginning had been made. The atten- 
tion of the Durbar having been drawn to irrigation, sanc- 
tions were given as new projects were brought fotward, and 
the enlightened and liberal policy begun by tho late 
Maharaja H. H. Sowai Bain Singh 1ms boon cordially 
continued and encouraged by the present Maharaja II. H. 
Sowai Madhu Singh. The expenditure in 1900, the famine 
year, was Rs. 6,31,016. This policy was well supported by 
Bao Bahadur ihibu Kantee Chundcr Mukorji, U.LE., who 
died in January 19U1, while sorving as a member on the 
Famine Commission, and whose death has been a great 
loss ill many ways to the State. All who see tho results 
cannot fail to approve such a policy. Tho present Members 
of Council aro alive to these advantages aud readily support 
all irrigation projects. The money laid out is all spent in 
the State and cannot fail to do good. It is satisfactory to 
notice, too, the steady way in which tho aroa under irriga- 
tion has increased. ( See Appendix I.) 

7, Number of irrigation works in the Jaipur State , — 
The total number of irrigation works in the Jaipur State, 
under tho management of this Department, is — 


Completed works 105 

Works m prugrcwi 29 


Total . 104 

The total number of irrigation works includes two supply 
canals— one from the river Mashi at Etagoi, one from the 
river Bandi at Hingona. These have boon described further 
on. Mnety arc old tanks and 104 new works. It should 
be ohsei ved, however, that all the old tanks were of little or 
ii(i U8(i until properly surveyed and reconstructed on sound 
principles and irrigation channels aligned and properly 
graded. All the works noted have been carried out since 
1868, since Colonel S. S. Jacob has been hero in this State, 
assisted by the late Mr. T. W. Miles, Executive Engineer, 
from 1873 to 1878, and Mr. C. E. Stotherd from 1896. Tho 
main ducts, which vary in width from 6 feet to 20 feet, 
comprise a total length of 807 miles with 687 miles of 
distributaries. 

A statement of aieas irrigated in acres annually is 
attached. (See Appendix I.) 

8. Quantity of water which can be stored, — The total 
quantity of water which can be stored by the tanks 
annually, if they filled, U 16,787 million cubic feet ; and 
allowing 120, 000 cubio feet as sufficient for three watev- 
ingsof ono acre, there would be (if they all filled) enough 
water to irrigate 131,658 acres. 

9. Map ,— The accompanying map shows the position of 
each work. 

10. Printed statement showing nature of each work, 
drainage area , etc ,— A printed ►tatement is kept up 
annually showing tho nature of each work, whether now 
or old, drainage areas, capacity, length of distributaries, 
areas capablo of irrigation, duty of water, expenditure up 
to 31st December, and returns up to 31st August, tho end 
of the Raj year. A ‘copy of this statement is attached. 

11. Expenditure for 1900, and returns , — The year A.D. 
1900 was a famine year ; tho total expenditure on irrigation 
works during this year was Rs. 6,31,016-0-7. The total 
estimated revenue was Rs. 1,96,416. 

12. Capital outlay .— Tho capital outlay, which include* 
any outlay on repairs during tho year up to the end of 
1900, is Its. 57,77,441. This does not include establish- 
ment, which is employed on construction and repairs of 
irrigation works, as well as on roads and buildings. It 
does not also include the cost of rovennu collection, which 
is done by the ordinary revenue Durbar oflioials. In some 
cases it has been found necessary to add masonry oorewalls 


S. El. 


♦ Not printed. 



m 


INDIAN IRRIGATION GOM MISSION: 


Colonel S. 8. a few years after the work has boon made; also it h 
Jacob . considered desirable to show the return upon the total cost 

of the work, otherwise the percentage might appoar higher 

in somo \ ears than it really is. For these reasons the eost 
of anything done to the work each year has been added to 
the original oost. The revenue for the year is believed, 
therefore, to be the fair return on what has been expended 
from the beginning on each work. 

18. Works taken over by the Durbar .— A few works, 
which were made by this Department, have, for State 
reasons, been made over to the Durbar, and so have passed 
from the control of this Depaitment. The revenue from 
these works is not known, and is therefore not included ; but 
the expenditure on them up to that date is included in the 
figures quoted above, viz., Us. 57,77,441. 

14. Total returns . — The total return on the above capital 
oost up to 81nt August 1900 is approximately Its. 40,68,555. 
ThiR being the total of the annual statements supplied 
by the Raj official a. 

15. Average percentage of returns on outlay.— The 
.average percentage of return on outlay taken over a period 
of 11 years is 8. 

1C. The capital average co«t of irrigating an acre is 
Rs. 49 3 0. 

17. In the Annual Report of the Public Works Depart- 
ment printod every year, the details of the revenue, the 
nature of the crops, the urea irrigated by flow and by lift., 
the shares of khalsa and jagir, the cost of supervision 
and guarding, and other details are noted. 

18. Details for ihe past year , 1900 . — For instance, tak- 
ing the past year, 19 00, the revenue for the year ending 
31st August 19CO was Us. 1,90,415. 


PlhTBUT. 


tty wntor-rato , 

,, Hh&ro of produce . 
mlhcellnncous 


Total 


— 


East. 

West. 

Rs. A. P. 

its. A. P. 

23,627 0 0 

20,424 1 9 

80,447 1 Ct 

57.100 8 3 

4,512 0 G 

1.374 3 0 

1.17,610 11 0 

78, 813 13 0 


Total. 


Rs. A. P. 

43.951 8 0 
U0.fi 17 9 0 
MIG 0 0 


1,00,416 11 0 


The coat of supervision ami guarding was— 

Rh. It k, A. P. 

Vvt the Enatmi District, 7,101, iuM H'i mro migalcd . o 12 u 
Kor WfHtoiiw do , 10,712 <!•►. do, . (» 15 0 

The arcus irrigated were— 



East. 

W 

1 sT. 

Tot at. 


i 

jllighus. 

i 

Utswa*. Bighas. 

BlSWUK 

Big Imp. Biswas. 

By flow . . 

^ 23.929 

G 

1 

! 2N.H74 

12 

62,763 18 

.. lift . 

In lank Beds . 

I 2, ►fiH 

17 

1 3,126 

5 

5.981 2 

3.101 

10 

1 2,651 

3 

G.blfi 13 

,, kh»l$9 gardens . 


; 

10 

16 10 

Total 

j 30,7. >2 

13 

1 34,017 

10 

(5.370 3 

The areas cultivated wore— 




1 

Bam*. 

, W liRT, 

Total. 


'liifbns 

Biswas, j 

jttitfbftft. | 

llihWOB | 

1 

i 

ttiglins BinwaK 

Single crop . 

20.881 

1 

31,9-19 

17 I 

62,830 | 18 

Double ernj) , 

6,907 

2 

... | 

5,!'07 ; 2 

Total . , 

26,788 

3 

31,049 | 

17 1 

58,738 | 0 


The following is the shaie of klaha and jagir : — 



East. j Wabt. 

Total, 

BighaB. Biswas, j Bighas. 

Biswas. 

Bighas. | Biswas. 

Khalsa . 

Jagir 

Total . | 

i 

10,315 13 : 28>65 

10,472 10 j 8,084 

12 

6 

| 

40,191 j 6 

18.650 j 15 

i 

26,788 3 j 31,940 

17 

68,738 j 0 


The description and area of each sort of crop are noted 
by the zilladnr in his annual report (vide imges 105—108 
of the Public Works Department Annual Report). 

19. Diagram showing the rainfall, expenditure, and 
revenue. — The diagram attached shows at a glance the rain- 
fall for the year (blue), the amount, spout on irrigation (rod), 
and the returns realised (green) for each year sinoe 1872. 
It should bo observed that this expenditure includes money 
which has been laid out on surveys of several -works which 
have not been yet taken in hand, and on Rome other itonis 
which cannot bo classed as remunerative. In future the 
areas irrigated will be also shown. 

20. Increase qf revenue before and after irrigation . — 
The two statements marked A and B show the increase of 
i even tie before and after the introduction of irrigation in 
nine tahrils of tho Western District of tho Jaipur State. 

The figures are taken from tho returns supplied by the 
Raj officials ; the period extends ovor 16 years in each case, 
and includes in the latter peiiod three years of famine or 
scarcity. 

Tho averago annual increase of revenue for these nine 
tahfiils is Rs. 1,78,107. (Bee Statement A.) 

21. Expenditure on Works.— The total expenditure 
which has been incurred on irrigation during this period in 
those nine tahsils is Rs. 25,55,854 ; the increased revenue for 
the same period is Rs. 28,50,679. While about. 78,487 
bighas (equivalent to 26,162 acres) previously uncultivated 
have been brought under cultivation. (Statement R, columns 
5, 6, and 10.) 

22. Abpashi establishment described. — The Abpashi 
establishment, that is, the establishment concerned with 
everything connected with irrigation, except tho engineering 
or professional part of the work, consists of — 

2 zillahdars, 

2 naib-zillalidars or deputies, 

4 gird a war b or inspectors, 

15 mohurirrs or manshift, 

2 amins. 

203 raahafizan or guards distributed over the works 
and lands irrigated. 

The Jaipur State is divided into two districts, east and 
west : half the establishment looks'after the eastern and 
half after the western part. Each irrigation work is looked 
after by one or more mahafiz. Thcso mon, who must be 
natives of Jaipur, have to furnish a security of Rs. 25 eaoh. 
They are provided with printed books in which the details of 
the area irrigated daily is approximately entered by tho 
patwari of the villago $ they have a simple uniform of loose 
jacket and pagri, coloured green, with leather belt and a 
hatchet, for clearing away boughs of trees and thorns. The 
moburrirs look after the mahafizan of oertain areas and 
check tho ontries and their work generally. The girdawars 
go round inspecting largor areas and supervise all undor 
them. The zilladars and naib-zilladars go on tour 
occasionally, and are responsible for the whole areas and 
men under them. They keep a journal and show it on 
return from every tour. At tho close of the irrigation 
season, the irrigated lands arc ail measured up by the village 
authorities with n standaid chain 120 feet long, and the 
members of the Abpashi establishment, and the results com- 
pared with the daily registers. A printed memo, called 
“paroha kbatoni ” is filled in and given to eaoh znmindar, 
intimating the amount to be recoveied from him, and a 
copy is sent to the talisil for information. The amount is 
recovered by tho Raj authorities, in the same way as the 
land *revenue is realized, by the ordinary revenue establish- 
ment. This Department has nothing to do with the collec- 
tion of the revenue. 

28, Abpashi Cod e.— With the approval of the Durbar, 
a book containing simple rules for the guidance of all con- 
cerned has been printed and is known as the Abpashi Code. 

24. Water-rates in force*— The water-rates in force are 
as follows, and are uniform for a)! works and independently 
of the number of waterings given, viz., for oi dinary crops, 
for khalsa 

By lift, 4 annas a bigha or 12 annas an acre. 

,, flow, 8 i) >% ,i Rs, 1-8 ,, „ 

For jagir double of the abovo. A double rato is charged 
for the following -.—Rice, sugarcane, opium, oaraway, 
indigo, lucerne, tobacco. The water is distributed, as far 
as possible, according to the quantity available, usually two 
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or threo waterings. Where crops fail lo come to maturity 
and good reasons exist, the Durbar officials make remissions 
according to circumstances. The irrigation season for the 
khartf is during September and Octobor, and for the rabi 
during October to February. 

*25. Share of produce how taken. — Share of produce 
is taken as follows: — 

For the kharif crops in cash, viz., cotton, Indian* 
corn, sugarcane, rice, tobacco, indigo. 

For other kharif crops, suoh as til, bujva, juar, 
moth, etc., in kind. 

For the rabi crops in cash, forzira, opium, lucerno 
and vegetables in <ash. 

For other kinds, viz,, barley, wheat, gram, etc., in 
kind. 

The cash value is determined by tho tahsildars of 
each district after consultation with the village 
authorities, and tho share of produoa varies 
aocoiding to the caste of the cultivator. 

The greatest taken is half from J at, Gujar, etc., 
and the lowest one-quarter from Tlmkurs, 
Brahmins, etc., and other high castes. 

In jagir lands, the State only gets the water- 
rate, and for this reason, and because the 
jagirdars do not contribute towards the 
cost of the works, the charge is double. 

The returns shown in Appendix F of the Annual 
Reports as amount of share of produce are 
furnished by the tahsildars, who arc supposed 
to deduot the share due to land cultivated, 
before the tank was made, or that would not 
have been cultivated but for the tank ; and 
so these returns may, it is believed, be fairly 
creditable to the works. 

26. Regarding distribution of water.-— It is optional 
to take water or not. No guarantee is given as to tho 
number of waterings whioh will be given. Each village is 
supplied in rotation ; and if there is not sufficient to give a 
full supply, the zilladar of Abpashi intimates the share 
that may be expected. Whether lull or half sbaie or less, 
according to the amount available. 

27. Kyaries . — Until lately it was the rule to insist on 
kyaries or bedB being made of not less than 40 foot 
square with tho object of economising the water. But 
there were so often disputes as to whether Agaric* had been 
made or not, and it left an opening for so much dishonesty 
on the part of tho mahaiizan, as well as of the zamindars, 
that it has been decided to abolish this rule. Kyaries are 
not now compulsory, but the water-rate has been raised 
fiom 8 to 10 annas per big ha for khalsa (equivalent to 
J. U. Rb. 1-14*0 per acre) and double ibis torjagirdars and 
others. The reason for charging them double is because 
they receive also a share of tho produce ; none of which 
goes to tho Durbar from their tanks. 

28. Method oj dealing with tanks where the water * 
supply has been inlet' e opted. — One of the difficulties mob 
with in the construction of supply canals wus, where the 
canal intercepted the surface drainage from reaching exist- 
ing tanks, situated below the canal. The owners naturally 
objected to having the supply inteicepted. Tho mle made 
is, to put a sluice opposite to every talao, and when it ruins 
this sluico is allowed to remain open. When tlie rain ceases 
it is closed. No water-rate is charged on suoh tanks. It 
is possible the tank may receive more water than it other- 
wise would, but this is a point on the right side. All allow 
that they have been fairly treatod, and so far ths system 
has worked well. Tanks which have been made after the 
canal, if they roceive water from the canal, havo to pay 
water-rate. So also those who take any water from the 
canal, when it is not mining, are charged water-rate. 

29. Ratio of discharge from drainage areas . — Arrange- 
ments are being made to record and register the contents of 
the larger irrigation works so as to be able to calculate the 
ratio of discharge or run off from the drainage areas. 
There ia great diflcrenco in this, varying as it does from 
the configuration of tho ground, the nature of tho soil, the 
duration and foroc of the rain, etc. At Bcooharu, in 1897, 
the rainfall was 16 12 inches, which filled tho reservoir 60 
feet deep, giving a ratio of run-off of nearly 23 per cent. 
In 1899 the rainfall was only 10*86, but the run-off was 
34*8 per cent. (Assistant Engineer’s Annual Report for 
1899, page 2.) At Kamgarh the run-off was 20*6 per cent ; 
at Sainthul, 21*4 per cent. At the Amani Sha leservoir, 
which bas a drainuge aiea of about 13 square miles, mostly 
▼cry Bandy, tho run-off has boon os low as * l 0 th. Tho 


ratio adopted in the procuration of inigation projects in tho 
Jaipur State is ^tb, which is generally on the safe side. 

80. Duty of water ,— -Tho duty of wator is calculated at 
120,000 cubic feet per acre, which is considered sufficient to 
meet all demands of leakage, evaporation and irrigation, in 
all ordinary eases. Calculations made from certain tanks 
prove that this is a fair allowauoe. It represents a depth 
of nearly 8 feet over the aero. 

31. Value of irrigation tested ,— In order to test practi- 
cally the value of irrigation, the following experiment was 
ourned out in 1881. At Mora Sagur 8 bighas of land were 
taken close together ; the ground is good stiff soil. One 
bigha was watered three times ; tho second bigha was watered 
once only, and tho third not at all. Tho results were as 
follows : — 



Quaid ity of 



wheat 

Troeeeds. 


produced. 



Mils sr. eh. 

Its. A. P. 

1. Uuc high* wittered lliroo (.mien 

6 22 12 

16 1 G 

2. I><». clo. onl) once 

o 7 11 

0 0 o 

3. l)o. do. uoL watered . . 

0 2 12 

0 3 0 

Bliusa 

... 

1G 14 0 

0 4 0 

Total 

... 

17 2 0 

The outlay iucurrcd was — 




lls. A. 

Ploughing 3 btyha.1 


l 6 

28 Boors uf wheat lo; t»«ed 


2 0 

Cultiug 

. . 0 u 

tiiiarding 

• . . 

0 11 

11 aj laud tax 


6 12 

Watering 2 bijhas .... 

. . . 

1 0 

Harvesting and w iunowiug 


1 0 

Total .13 0 

Taking tho oxpendituic and returns on one bigha onlv. 

which was watered three times, it is as 

follows : — 


Particular., 

Yield. 

Outlay. 

Mds. nr. eh. 

Rb. A. P. 

Kh. A. P. 

Yield wheat 5 22 12 

16 1 0 


Uhusa 1 8) 0 

0 4 0 


Ploughing 

... 

0 7 l 

Nino HOerd wheat for seed 

... 

0 IO H 

Cutting 

... 

0 ,i II 

(iimrding ..... 


0 .1 H 

Raj land tux 


1 11 M 

Watciing 


0 H 0 

Harvesting and Winnowing 

... 

0 „ 1 

Total 

16 3 6 

4 1 6 

Proht 

... 

12 0 lo 

Total 

io 6 e 

10 6 G 

— _ __ - , — 

_ . 



The above facts prove that here good ordinary soil with 
three waterings will yield a profit of Rs. 12 per bigha, or 
about Rs. 36 per acre. It also proves that tho same land, 
if not wateied or watered only once, will not yield a profit. 
The profit, therefore, about Rs. 12 per bigha , is due to tho 
water, for which the Durbar charge now 10 annas. The 
water-rate, however, is purposely kept very low to induce 
tho people to take advantage of it, as the piofifc to the Durbar 
is on the crop, the Raj share of produce being about one- 
third of the yield 

82. Regarding suitable soil for bunds and construc- 
tion of tanks in black soil,— ha rogaids the soil suitable 
for tanks, black soil or stiff clay or soil mixed with kunker 
is not considered trustworthy, without a reliable core wall 
of some kind, because such soils contract and oraok with the 
great heat ; and these cracks do not readily close up again, 
so that when water is admitted (especially if it should come 
suddenly), it finds a ready outlet through the.se fissures and 
causes a breach. Band, on the other band, does net contract \ 
if an animal bores a hole in the bauk, the soil closes up at 
once. If it is made thick enough, a sand dam may be 
trusted ; the cnly point to be guarded against is the weeping 
away of the bank at the toe of the outer slope, whioh can be 
pi evented and protected by placing gravel and rubble stone 
at the toe. The sharp bujri or gravel should be put noxt 
to the eaud and the rubble stone outside. Tho latter, if 
pluoed in sufficient quantity, keeps the bujri in its place. 
This arraugement allows water to percolate, but prevents 
wastiog away of the outer slope. The bund at Kalegh, 
Amani Sha» and Kamgarh are examples oi saud bunds • 


Col. 8. 8. 
Jacob. 


Sec alao Note attached, (age 2d. 
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Cvl. 8. 8. Tank* in black soil, etqeoially if mar hills, arc not to be 
Jacob . trusted t» bold water. In black soil, water is not required, 

as a rule, in seasons of good rainfall ; but in avoiag© years 

one watering is desirable, and moro in years of drought ; 
these conditions naturally affect t ho iriigated areas and 
revenue. Notwithstanding this, there Is a keen desire 
generally to have water stored, so as to be available in case 
of need. Construction of tanka in black soil, as a rule, 
costa more than in lighter aoil (the soil being harder to 
work and it being advisable to have a cere wall of ma- 
sonry). Still, where water can be stored at a reasonable 
sunt, and there are cultivators to take it and good land 
to receive it, thcro is no doubt that tanks in black soil will 
be remunerative, — and aie quite as important as for other 
classes of soil. 

83. llelief works. — The works, on which relief labour was 
mainly employed, were irrigation woiks and roads, and the 
earthwork of railways, and arc fully described in a pi inf ed 
memorandum issued after the famine in November 1900. 
Copy attached. Some new in igatiou works were begun; 
some of these have been completed ; the remainder are in 
progress. All the work taken in hand was of permanent 
utility, and it has not been necessary therefore to stop any 
work. (See Final Famine Report, 1899-1900. Copy attach- 
ed.) Sufficient and uselul employment can he found for 
relief labour for all, who are likely to require it ; that is, 
for natives of the State. Programmes of possible) irriga- 
tion and other relief works are maintained. 

The following are examples of some of the woiks which 
have been carried out: — 

84. Khir. — The lemaingof an old earthen bund existed 
here. Tho water had forced another passage for itself 
through the adjacent hills and all flowed to waste, falling 
into the Rangunga river, a few miles lower down. Tho 
project consisted in closing the gap in thctocky hill with a 
masonry dam 60 feet high and making up the earthen dam 
to a height of (JO feet with inner slope 3 to 1 and outer slope 
2 to 1. It is about 320 feet thick at the base ami 10 feet 
thick at the top. The masonry dam with an extra 50 feet 
cut out of the loekat one end is intended to afford a waste 
weir. As a matter of fact, the water has never readied 
this height. The catchment area is 27 square miles, maxi- 
mum capacity 479 millions cubic feet, capable, when full, 
of ii ligating 3,904 acres. The length of irrigation chan- 
nels about 78 miles. The outlet is an ordinaiy iion sluice 
with gun-metal edges raised by a vertical rod with screwed 
head. The total expenditure up to December 1900 on this 
work is Its. 1,1 0,794. Tho total revenue realised up to 
August 1900 is fis. 1,36,698. It was completed in 1877. 
The average annual revenue realised is Us. 6,896, giving a 
percentage of Rs. 6*09 on tho total outlay. . 

35. Kalegh Sagur — Is situated about 20 miles north- 
west of Jaipur, and is formed by a dam across tho river 
l'amli at the rocky spur of Kalegh. The dam is entirely 
of sand. The greatest depth ol water is 30 feet. The 
reservoir when full covors an area of about 2*4 square miles 
and contains 578 millions cubic feet, capable of irrigating 
28,000 biff has. Atone end, where tho sand dam joins tho 
iocky spur, a mason ly core wall has been built to prevent 
the water creeping along the face of the rock. An escape 
has been made by cutting a gap out of the rocky spur down 
to high water level. The sluices have been put in a channel 
10 feet wide cut still lower through the rook down to 26 feet 
below high water level. All the material which came out 
of tho cutting, made for tho escape, was used in covering 
over the inner slope of the sand bund, and in protecting 
tho too at tho outer slope from weeping away. The head 
works are situated about six miles lower down tho river, as 
lh» land on each side is not suitable for irrigation. At 
this point a masonry' weir, 16 foot high, lias been made 
on a bed of rock and raises the water and diverts it to the 
camil which posies away on the right bank until it reaches 
tho water-shed of tho country beyond. Until it reaches 
this point, it intercepts all tho surface drainage from tho 
ground above it on the right, and instead of all this water 
ooiug allowed to go to waste as hitherto, it is now conveyed 
by this canal to fill village tanks beyond. Tlius the canal 
in the rains acts as u feeder or supply to tho village tanks, 
and after the rains, when the sluices of Kalegh Sagur are 
opened, it loads the water, which has been stored there, to 
the liclds for irrgation, fulfilling a double purpose. The 
total expondituie up to December 1900 has been 
Rs. 2,79,148. The amount of revenuo realised since its 
construction up to August 1900 is Rs. 6,06,143. TIiJb 
gives an avernge unnual return of Rs. 21,246 and percen- 
tage of Rs. 8*67 ou the outlay. 

36. Bund Madho Sagur , Qfroioli. — This work is situat- 
ed about 50 miles south-east of Jaipur and was begun in 


1886. Tho mean length is 856 feet. The Jiigh water 
level is 30 feet above gioucd line, 45 feet above nullah bed, 
with a masonry core wall. It lias a drainage area of about 
26} square miles ; the dam has boon made puiposely larger 
than it* iequired for this area, in order that the Moroli 
nullah to the west may be diverted to it some day. The 
escapo is cut out of tho took at the east end 35 feet above 
the bed of the nullah. The rapacitv, when full, is 888 
million cubic feet. The length of irrigation ducts and dis- 
tiibutaries is about 37 miles. Tho expenditure up to 
December 1900 is Its. 1,9(),7?6. Total revenue realised 
up to August 1900 is Rs. 1,46,062. It was completed in 

1887. The average annual revenue is Rs. 11,236, giving 
a percentage of Rs. 6*80 pn tho outlay. Ono object in 
making this bund was to control the floods. The Choi 
nullah, after passing through tho gorge at Gorowli, spieads 
over the country without any clearly defined channel ; it 
used to deposit silt right and left and do much damage, 
so much so that petitions were received from 19 villages, 
praying that some remedy might be adopted. In addition 
to this, in heavy floods this breached the road to Agra 
for about ono and-a-half miles in length and threatened 
the large village of Sikrai. Attempts were made to protect 
Sikrai by throwing out spuis, but experience showed that 
tho only way really to stop the damage was to blind the 
nullah up entiiely at the Gorowli gorge. This has been 
done ; tho damage has ceased and the water which formerly 
did harm is now stored for irrigation, and every drop is 
used and benefits the villages below. 

37. Tori Sagur — Is situated about 60 miles south-west 
of Jaipur. The catchment area is about 320 square miles, 
all the water from which every yoar flowed to waste. Tho 
bund is of eaith 6,400 feet long, with a masomy core wall 
for a portion of its length where there is rock. The area, 
when full, is nearly 6 square milos. The greatest depth is 
40 feet. The contents, when full, 2,057 million cubic feet, 
capable of inigating 17,189 acres. The total length of 
main canals is about 65 miles and of distributaries about 
122 miles. The escape is on the rocky ground at the south 
end 800 feet in length. On the 9th August 1888 there was 
a heavy fall of rain here, 8*45 inches in nine hours from 
5 to 11 P.3i. and fiom 12 to 3 a.m. The waste weir 
overflowed 2 feet doep and continued running for 29 days. 
Tho sluices are all in duplicate of iron with gun-metal faces, 
with vertical raising rods with screwed heads. One set is 
always open in case the woiking set should at any time 
need repair. A turbine has been fitted on to ono of the 
outlet pipes and the head of water is used to grind coin 
before it pauses on for irrigation. The water now spreads 
up to the village of Myron ; if tho high water level can be 
raised without damage to this village, it could be easily 
done at h very small cost, and the matter is under consi- 
deration. The expenditure up to December 1900 has been 
its. 6,03,269, and tho amount of revenue realised since its 
construction in 1887 has been Rs. 5,76,661, giving an 
average annual return of Rs. 38,437 and 6*37 percentage 
on the outlay. This year, 1901, it has saved the kharif 
crops on about 10,000 highas , about 38 new hamlets have 
been founded below it, on lauds which formerly wuie jungle 
and waste. 

38. Mora Sagur. -This work is situated about 60 miles 
south-east of Jaipur. It is an earthen dam, 3,380 feet long, 
with a masonry core wall which was put in afterwards. 
When full it has on area of over two square miles. The 
catchment is surrounded by hills. Tho capacity of the 
reservoir, when full, is 466£ million cubic feet, capable of 
irrigating 8,471 acres. The length of main and distribu- 
taries is 69 miles. The country below depends upon tank 
irrigation ; the soil is very good, so tho benefit that this 
work has done in storing all the water which formerly 
passed to waste is great. The high water level is being 
raised now another two feet at the small cost of Rs. 823. 
This will add about 111 million cubic feet to the contents. 
The expenditure up to December 1900 is Rs. 1,68,273. The 
revenue loftlhed up to August 1900 is Its. 6,19,669, giving 
an average annual return of Rs. 21,653 and percentage oi 
Rs. 12'86 on tho outlay. 

39. Bund Binouri ami Supply C«A- About 65 miles 
south-east of Jaipur a small stream, almost perennial, 
existed at tho village of Binouri. Before 1868 the natives 
aftei overy monsoon used to make a sand dum across the 
stream 1o divert tho water by a small winding duct to 
Liwalli. All the flood waters were allowed to go to waste. 
Every year tho kachcka bund had to bo renewed and often 
just as it was made, a freshet came down and it was 
breached. A high earthen bund was made across the 
nullah and a masonry escape on tho solid ground on the 
cast hank. A channel 20 feet broad was dug towards 
U&miuuwuB to convey flood waters to tlie many large 
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tanks near it and the small duetto Li wall! was realigned. 
Bv these means a portion of the flood waters are diverted 
and the water Btored for irrigation! and the expense and 
trouble of making up the earthen bund annually is saved. 
As a good deal of water still passed away over the weir, one 
of the two nullahs above it was completely closed by an 
earthen dam 82 feet high, without any onro wall, and a few 
years afterwards, this bund wa9 extended southwards to 
give an extra supply of 89 million cubic foot, by filling a 
jhil iuto which the wator flowed after Binouri Sagur had 
filled 7 feet. By this means a laige quantity of wator is 
stored and can be let out to fill up tanks below or for irri- 
gation as desired : — 

Rs. 

The total expenditure up to Deeembor 1000 has been . 1,72.000 

The revenue realised from 1876 to August 1900 . 2,20,800 

giving an average annual return of Rs. 9,999, equivalent to 
Rs. 5*81 por cent, on tho outlay. 

40. Boochara Besereoir.— Is situated about 60 miles 
north of Jaipur. The dam is of solid masonry 75 feet 
high. The gorge in which it is placed is 180 feet wide at 
tho bottom aud 480 feet at the top. The drainage area is 
about 80 square miles, mostly hill and rocky soil. The area 
of the reservoir, when full, is about 1*74 square miles, and 
the eontents 1,329 millions cubic feet, capable of irrigating 
about 11,000 acros or 33,000 big has. It was completed 
in 1887. That year it filled brimful, and tho surplus water 
passed over tho escape 166 feot long, running about 9 Inches 
deep for nearly five days. In 1893, on the 11th July, 
although only a little rain fell at the site of tho dam, there 
was un unusually heavy fall over the drainago area. The 
water, which stood 58 foot deep, began to rise rapidly, and 
in about 8 hours rose to 75 feet and overflowed by tho four 
t scapes : total length 814 feet, flowing for some hours from 
8£ to 4 feet deep, touring ravines in the locks in somo 
places about 100 feet wide ai d 60 feet deep. No damage, 
liowover, occurred to tho works. The waste weirs Nos. 2 
and 3 have since been raised 5 foet. Owing to the difficulty 
of getting the water away and the contracted area at tho 
bottom of the reservoir, the outlet sluices, which as usual 
are in duplicate, were put at a height of 20 feet above tho 
bed, the canal was taken through a saddle back in rock in 
20 feet excavation for a short distance, and after that there 
was no difficulty — 

B». 


The total expenditure up to December 1000 is . . 3,39,447 
Tho revenuo realised up to August 1000 is . . , 2,14,264 

giving an annnal average return of Rh. 14,284, equivalent 
to a percentage of Rs. 4*20 on the outlay. 

41. Chaparwara Sagur— Is situated about 40 miles 
west of Jaipur. The bund is of earth with a masonry core 
wall 13,200 feot long. Its catchment area is about 280 
square miles, the greatest depth of water 17 foet, and con- 
tents 1,241 million cubic feet, capable of irrigating 10,340 
acres. The area of the loservoir, which is a shallow basin, 
when full, is about 4*85 square miloa — 


Rs. 

The total expenditure up to December 1900 is , 6,18,485 

And revenue realised up to August 1000 . . . 1,33,881 


In 1898, although tho rainfall was only 15 32 inohos, rain 
fell heavily on the 19th and 20th July over the catchment 
of this reservoir. The tank filled in about 24 hours and 
overflowed for about 15 days. Greatest depth 6 inches ; 
length of weir 145 feet. This year, 1901, although the 
rainfall from J une to October was 6*83 inches, only about 
1 foot of water came into the reservoir. A project is being 
carried out to bring flood water from the river Mashi near 
Etagoi by a canal 13£ miles long, 30 feet wide, to this 
reservoir at a oost of Rs. 83,919. Eight miles are done, 4 
remain to be done. A masonry weir has been already made 
aoroBs tho river Mashi to supply this canal, as well as a 
similar canal on the right bank, which has been made 28 
miles long to supply all the tanks in that direction. Where 
this canal crosses anv nullahs or drainage linos, theso have 
been, or will be, all bunded up, and every drop of water 
will be secured. 


42. The Bamgarh Dam ( Crosthwaite Sagur ). — Tho pro- 
ject consists in bunding up the river Bangunga near 
the village of Gopalgarh about 3 miles east of Bamgarh and 
20 miles north-east of Jaipur. The drainago area above 
the proposed site is about 297 square miles. The original idea 
waa to make a masonry dam at the narrowest place of the 

^ in the hills through which the river has apparently 
its way, but the difficulty in finding rock at a 
reasonable depth caused this site to be abandoned in favour 
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of one a few hundred feet highor up, where it was possible 
to make a large sand dam, with rook at the south end for 
the escape. The foundation stone was laid by Sir B. 
Crosthwuite, Agent to the Governor-General for Bajputana, 
on the 80th December 1897, at the request of H. H. 
Maharaja Sewai Madhu Singh. 

The first year an outlet channol 800 feet long was exca- 
vated along the toe of the locky bill at the south end of tho 
bund . A masonry retaining wall was begun along one side 
of this channel with 8 cross walls from it, all founded on 
rook, running into the sand dam to prevent any percolation 
along the wall, and a certain amount of the sand dam was 
made ; the water in flood going for the lost time as usual 
down the old course. After the rains fch<* river was closed 
with the sand bund and carried up to a height of 60 feet ; 
tho masonry wing wall and cross walls being also built up! 
A oure wall of u morinda " (sand and clay mixed) was mans 
in tho centre of tho bund 20 foet thick. The foundation for 
this was taken as deep as could bo managed, about 6 feot 
only, and it was built up with a battor of 1 inch to the foot 
on both Bides. It is not suppose! that this core wall will 
stop leakage, hut it will prevent percolation through the # 
body of the bund J any percolation from below being allowed 
to escape freely by tho broken stono placed at the too of the 
outer slopo. The Second year was a oiiticnl time. The old 
course of the liver having been bunded up, all the floed was 
allowed to escape by the channel through the rook at the 
south end. Throe floods ocourrol ; the second on 26th to 
29th Juno was the heaviest. It scoured a deep hole nt the 
end of tho channel, but was prevented from cutting back by 
tho rocky bed at this point. Aftei the floods of t?.© so com I 
3 ear were over, the rooky channel and tho gap between the 
sand dam and tho hill at tho south end wascWoibya 
masonry dam, in which tho sluices for irrigation have been 
constructed. These consist of 6 openings, each of 2 foot 
diamotor, 2 of them at 20 feet, 2 at 40 feet, and 2 at 00 fet t 
from tho top. There are similar sluices in a well in front 
of the former which can be used in caso of need to shut off 
or admit water should anything occur to make it necessary. 
The work has been done mostly by portable tramway, 16 
iuohes gauge, with sido tipping wagons; but men and 
bullocks have also been employed. The material for tho buni 
has chiefly been brought from tho sand hills to the north, 
tho average lead boing about 1*500 feet. 

The details of the work are — 


Foet. 

Height of dam 

n to H. W, L. a . , . , # 70 

Longth at top 

IhlckncBflat tho base g- 0 

». n n top , 30 


Allowing 22 inches as the average rainfall and A as the 
run-olT, there will be impounded about 1,618 million cubic 
feotofwaier The H. W. L. at 70 feet will correspond 
to 2,689 million cubic feet. It will probably not fill up 
to this level, but at this height an escape is more easily 
provided, and it is well to be prepared for heavy floods and 
to be ablo to story all tho water of good years. All the 
water which came down the river in 1901 has been 
impounded, and is now boing used f >r irrigation, nnd in a 
few months it is hoped the bund will be finished. The 
hrad-wi»rltt of tho irrigation canal aie situated about a 
mile lower down tho river, where it is possible to fake a 
canal away clear of the hills. It has been taken below the 
well lands of the village of Kboa at the request of the 
villagers, and after mossing two small nullahs by masonry 
aqueducts, it follows tho wafer-shed to Dora and tails into 
V™ 0 * 1 ™™, a largo tank near Dosa. The main canal 
™ de * 23 miles long. The total fall is about 
105*17. This lias been broken up into small falls of 2 feet 
or so at every convenient place, and ducts for irrigation are 
taken off above every fall. Tho total expenditure up to 
December 1900 is Rs. 3,47,515. The work is not quite 
completed yet, so it is too soon to speak of tho returns ; 
but to be ablo to retain and use all tho water of this largo 
river is a great thing, and there is every hope of it proving 
a useful and remunerative work. 


43. Weir on the river Mashi . — The river Mashi is one 
of the largest rivors in the Jaipur State ; it rises in the 
Kishengarh Stato on the west, enters the Jaipur State near 
Etagoi, and joins tho river Banas nearly opposite to Tonk. 
1 or some weeks the water used to be flowing here, but of 
late years the bed has been dry. In 1884 it was proposed 
to put a small bund heio and fake a supply cut to Gunwar. 
Rs. 69,952 were sanctioned ; Rs. 26,083 for the weir and 
Be. 43,869 for the supply canal. The supply canal to the 
Gunwar Tank was made 20 miles long, 15 feet wide, 
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average depth 8 feet, starting at a level of 4 feet above the 
bed of the river MashL Hie construction of the weir was 
postponed chiefly becanso the Gun war Bund had been twice 
breached, and it was considered better to put a masonry 
core wall here and msko this reservoir ’secure before any- 
thing else. The saving thus effected wns ntilisod in 
making nmsonry coi e walls to Bam Sagur and L’ambolao, 
both at Gunwar. After this the question of making a bund 
at Etagoi was considered, and three alternative projects 
were bronght forward with depths of 12 feet, 22 feet, and 17 
feet of water. The first was i ejected as not retaining 
enough water to be of any real good ; the second, to retain 
22 feet of water, was aiso rejected, as it wonld submerge 
hind of Etagoi and some in the Kishengarh State which 
might cause difficulties. The last 17 feet depth of water 
ha* been postponed for the present, ; for, although it wonld 
submerge only a small portion of Kishengarh land and 
would probably be rather beneficial than injurious, yet tliero 
is some nneertainty as to the amount, of water available, as 
♦here are several bunds in the Kishengaih Stato which cut 
off some of the drainage. So it is considered better for the 
present merely to make a masonry wpir ncrosH the liver, 
'‘which will divert the flood waters down the canals and 
enable the floods to he gauged. At the site, where the 
weir has been made, iho drainage area is abont 216 square 
miles, and the river has a fall of 6*26 feet per mile. The 
weir consists of a masonry wall 479 feet long, 8$ feet thick ; 
the top is 4 feet above the canal bed, with a batter on the 
outer side of 8 inches to tho foot. Both sides have been 
continued by earthen bunds 700 feet long on tho south side 
and 800 feet long to the north, with top widths 10 feet, 
inner slopes 4 to 1, outer slopes 2 to 1. The top of the 
bunds are 11 feet above the top of the weir. Masonry 
core walls have been put 60 feet long on the north sido 
and 61 feet long on the south to connect with tho 
weir, the ends being protected wit h rubble pitching. A 
scouring sluice has been left 10 feet wide in the weir, 
which is temporarily closed with masonry. On the down- 
stream side a good pavt of the apron is on rook, and where 
them is no rock a rubble stone apron bas been provided, 
topping 1 in 20, the toe of which is formed of massivo 
concrete blocks about 10' X 5'x 4' built 2 feet into tho bed 
of the river. Tho canal, which takes off on the right 
hank, has been widened from 16 to 30 feet nB a useful relief 
work during the Into famine. The hand-works aro pro- 
vided with seven openings, each 4 feet wide, which can he 
regulated by wooden sh utters worked by a chain with 
counterpoise over an overhead wheel, supported on a 
horizontal framing of old rails. A canal 12 miles long 
from this weir is being now made on the north or left bank, 
80 feet wide, to increase the supply to Chaparwura Sagur, 
the waters of 2 nullahs which are crossed en route being 
also diverted by masonry bunds across them and made to 
join the canal. Wherever tanks are situated below the 
canal, sluices are provided so bh to enable them to be 
supplied in the rains and remove any complaints that 
might be made on this score. These sluices are kept closod 
except when it actually rains. Water taken at other 
times renders those who take it liable to pay water-rate. 

44. Ifingona weir on the river Bandi.—A masonry 
weir has been built across tho river Bondi, 6 feet high, at 
a place where a ledge of n atui al rock crops out across the 
river-bed near the hamlet of Hingona. On each sido bunds 
of sand have been made, the ends of which are protected 
by masonry and rubble pitching. A canal has been taken 
from this weir to the village of Sabadra about 2 miles dis- 
tant, where an earthen bund has been lately made. All tho 
water which cannot pass down the canal is allowed at 
present to escape over the weir. A project is being prepared 
for raising tho weir 8 or 10 feet and forming a storage re- 
servoir to retain tho water for a time. Them k a magnificent 
storage basin, and the Thakur of Mahal, who originally 
objected to this being floodod, now wishes it done. A canal 
will then be taken from this reseivoir, by which water can 
ho conveyed to Oil tanks in the rains or for irrigation after- 
wards as may ho desired. 

TbeTeare many other interesting works, but probably 
the above are sufficient to illnstrate the attempts which 
have been made to stoie and utilise water for irrigation. 

46. £*7$.— -As most of the irrigation works have been 
carried out, where the soil is good and stiff, no difficulties havo 
been experienced a« yet on this hcore, excepting at the 
Amani 8ha, tho reservoir whore water is stoied for tho 
supply of tho city of Jaipur. The slopo of the bed of the 
nullah is about 16 feet in a mile. The banks hero are 61 feet 
high, tho soil is loose sand, consequently whenever there 
is a heavy fall of rain a groat deal of silt is brought into 


the reservoir, so much so that the pipes by which the water 
is drawn up, and which originally were placed 6 feet above 
the bed of the nullah, are now 12 feet below it, and great 
difficulty is experienced in keeping the mouths of the pipes 
clear of silt. It was not an easy problem how to keep out 
the silt and yet to admit the water without losing the head 
of water. At fiist it wns proposed to run a masonry gallery 
for some distance up the river bed in front of the pipes, 
with numerous openings at each side filled with sharp sand 
to admit the wafer by filtration, but tho experience derived 
from a largo well, which was so constructed and sunk in the 
bed of the stream some years ago, proved that such openings 
get elegged with the clay soil around and fail to admit the 
water pnperly. A series of largo wells wns also thought 
of, to be constructed at intervals up tho Led of the stream, 
and all connected, so that the water might be pumped from 
the lowest well ns a sump. The objections to this were 
that the head of wafer would ho lost ; the cost of raising 
water from the greater depth would add greatly to the 
cost of pumping, «nd the initial cost would be great. The 
method adopted is to make a bund in front of the outlet 
well of small rubblo stones from 2 inches to 6 inches in 
size, so as to enclose an area of about ^00' X 60'. This 
bund will be carried up above high water level ; in the present 
case about 86 feet high. The side slopes to be 1 in 1. On 
tho outer sido small stone broken to 1 if ch oubes will bo 
placed 1 foot th ; ck all over the outer Rlopc, and outside this 
a layer of small clean hunker gravel, with a layer of broken 
stone outside this to prevent it from being disturbed. It is 
hoped that this will act ns a filter or strainor, only allowing 
the water to percolate freely from tho nullah to tho river en- 
closure, which ean he dredgod to any depth and kept free from 
silt ; at the same time it will not matter how much silt comeg 
into the nullah. The water inside tho stiainer bund will 
always remain the same height as the water outside, and 
tho head of water will not he lost. The work is simple and 
costs little. It is now in progress. 


New Projects. 


The following havo been piepared and the reports regard- 
ing them have been printed. They may be briefly described 
as follows 

46. Aloda Irrigation Project . — Aloda is a jagir 
village about 50 miles north-west of Jaipur and 20 miles 
west of Sikar. On tho west of the village there is a natural 
jhil comprising an area of about 400 acres of shallow 
water, except in yoars of scanty rainfall, when it is quite 
dry. The bed is sandy and charged witli reh. It is en- 
closed by high ground to tho east, west, and north, and by 
natural sandhills on tho south ; there is only one gap to 
the south through which the surplus water passes off into a 
nullah. The drain ige of about 108 square miles cornea into 
tills jhilt of which the greater part passes out into the Bai 
nullah and goo* to waste. The slope of the bed is 8 feet 
to the mile. Tho bund would be 25 feet high, greatest 
depth of water 15 feet, length at top 6,600 feet, inner slopo 
0 to 1 ; as the soil is loose sand, outer slope 2 to 1. The 
contents at 16 feet contour, 700* million cubic feet ; 
though it is not expected rnoie than 602 million cubic feot 
will probably bo received, allowance has been made for 
exceptional years. An escape has been left 100 feet wide 
i*i the toe of the Samer Hill ; this ean be increased in 
length if necessary, hut probably the wator will seldom 
reach the level. The area commanded is about 7 square miles 
of khalsa and 14 square miles of jagir land. The estimat- 
ed cost is Its. 68,000. The cost of storing the water h about 
8,000 cubic feet for one rupee, which is exceptionally low 
owing to the favourable nature of tho site. Jn the Jaipur 
State 8,000 cubic feet stored for one rupee is considered very 
good. Allowing Rs. 2 per aero as water-rate on the khalsa 
and Rs. 8 on the jagir land, and deducting 8 annas an acre 
for maintonanoe to be on the safe side, the anticipated returns 
would be about Rs. o,80O, which would give a percentage of 
about 8 6 on the outlay. If the reservoir fillod at 16 feot 
contour, the area would be 3$ square miles, about 2,184 acres 
of land would be submerged, of which 780 arc good cultivated 
land and 1,020 waste, as well as 18 wells. Hg. 3,000 have 
been included In the estimate as compensation for the wells. 
As regards the submerged land, it is hoped thnt the benefit 
derived by deposit of silt coming down in floods would 
improve tho present waste reA-oovered land and partly, if 
not altogether, compensate for the good land submerged, 
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and there Would also be cultivation in the margin and bed 
ofdihe reservoir as the water recedes. Experience alone 
would provo what the actual loss or benefit would be. As 
the site is in the lauds of a jagir tho project has not yet 
been taken up. 

47. Banos Irrigation Project*— The proposal was 
to put a masonry weir across the river Bauas where it 
enters the Jaipur State ; by which the water, which flows 
for some months after the floods, would be diverted to a 
caunl, which would be taken off on the light or south bank 
for irrigation ; and also by means of this canal, in years of 
scanty rainfall, to ensure all the villago tanks within its 
influence being filled, ensuring the district from a wator 
famine. There is no suitable place iu the Jaipur State where 
a storage reservoir on this large river ran be made, nor is it 
possible to take a canal off from this weir on the left bunk, 
owing to the Toda rango of hills (at the north end of which 
is situated tho village of Toda Rai Singh), the ground 
there being about 75 feet above the level of the weir. Tli6 
width of the bed at the proposed site of tho weir is 
1.880 feet. Tho banks are well defined, about 88 feet 
high. Bock is visible for about 1,100 feet across the 
bed. This site is situated just within British territory. 
The drainage area above this point is about 8,190 square 
miles ; the slope of the bed is 1*75 feet per mile. The weir 
proposed would bo masonry, 2,000 feet long, 16 feet high. 
To prevent the river iu flood ftom spreading or outflanking 
the weir, it would be necessary to make earthen bunds 
on tho south side, 6,500 feet long, and on the north side 
15,500 feet long, each 20 feet high at the deepest places. 
The estimated cost would be about 10 lakhs of rupees. The 
objections to the project are that little or no water would 
be stoied ; no water would be available for irrigation until 
mile 18, and at mile 20f the canal would enter the Bondi 
State, in the first 6 miles the greatest depth of cutting 
would be 55 feet, and it is impossible to avoid this ; and 
although, if the work was successfully carried out, the States 
of Bondi and Tonk would no doubt be gieatly benefited, 
yet the heaviest expense would be incurred by the Jaipur 
State, which could only make ubo of the water for a very 
small area. It is possible some arrangement might bo 
made by which all the States that benefited would con- 
tribute eaoli a share of tho cost, and returns might bo 
adjusted pro rata according to the share eacli contributed. 
But there are political diilioulties which would have to bo 
carefully arranged bofore this could bo done, and control 
would have to be maintained afterwards. In the mean- 
time it should be noted that this projeot has been taken up 
only from a Jaipur Stale poiut of view, it is quite possible 
that there may be some sites on tho river Bauas higher up, 
where water could bo stored or led off to some largo storago 
basins, whioh would be far better projocls to take up. it 
seems Bad to think that such volumes of water as this largo 
river brings dowu in flood should annually ull go to waste. 
A printed copy of the report on this project is iu the office 
of the Public Works Department, Jaipur Si ate. 

4*i. Jai Samand.— Another project which has been 
surveyed and estimated is for bunding up the river Kautli 
where it issues through the gorge iu tho hills at Jodhpur 
Sonari, about 60 miles north of Jaipur* Tho dam to bo 
of earth with a masonry core wall, length at tho top 1,017 
feet, gieatesb height 80 foot, inner slope 5 to 1, outer 
slope 2 to 1. Height above high water level 15 feot, great* 
ost depth of water 65 feet. The contents at this level 
would be 8,040 million cubic feet. It is no probable so 
much water will be received, ns tho catchment, which is 
about 400 squaro miles, is sandy, still it is well to bo pre- 
pared for ex optional years, and for silting up of tho bod 
in the course of time. The area at this level would bo 
about 15 square miles. The estimated cost, if mado as 
above, is Bs. 8,65,816. The probable returns, after de- 
ducting for loss and evaporation and maintenance, are 
estimated at about Us. 43,0U0, which would give a percent- 
age of 6*6 on the outlay, in tho area which would bo 
submerged are situated the lands of some Blioomlas, who 
showed such opposition and unwillingness to the projeot 
that it was impossible to make detailed surveys to estimate 
the probable amount of compensation which would be due 
to them. Rupees 60,000 have been inoluded in the 
estimate, however, as approximate. Ho account has been 
taken of the return whicn may be realised from cultivation 
of the bod or margin of the reservoir as the water recedes. 
The river Kautli is stated originally to have expended 
itself in the sandy traots of the Jaipur State in a noith- 
western direction until an unusually heavy flood, some 
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years ago, caused it to alter its dirootion to the north, and Colonel 
now it enters the Bikaner . State, and soon disappears in S. S. Jacob* 
the heavy sand there. Owing to this fact and to the 
opposition of the Bhoomias alluded to above, and also to 
the fact that nearly all tho land which would be irrigated 
is held by jagirdarsi no aetiou has been taken beyond 
printing a report on the project, whioh is on record in the 
office of the rublio Works Department of the Jaipur 8tate. 

A diversion cut whs made from this river near Hagar 
8alampur in 1900 as a famine relief work and afforded 
relief to many. There has not been sufficient lain to test 
tho results ; but if water can be diverted, as proposed, it will 
greatly benefit the country adjacent. 

49. Other works* — There aio other works which can 
be taken in hand as soon as ciroumstances permit. The 
works which have been already done, and the other pro- 
jects to whioh allusion ims been made, are sufficient to 
show what lias been attempted, and the constant efforts 
which have been made during the past 84 years to store 
wator and piovido for irrigation iu the Jaipur State. 


Statement showing 

APPENDIX I. 

' areas irrigated 
since 1875 to 1900 . 

in acres 

each gear 


Areas 


Arena 


Areas 

Year. 

irrigated 

Year. 

irrigated 

Year. 

irrigated 

! 

1 

in aero*. 


in aores. 

i 


in acres. 

1875-76 

1.797 

1883 

9 months 

L 

j 22,872 

1892 

24,806 

1876-77 

8,278 

1884 

16.790 

1893 

35.119 

1877-78 

6,966 

1886 

21,030 

1894 

34,500 

1878-79 

4,706 

1886 

28,429 

1896 

34,759. 

1879-80 

12,015 

1887 

22,973 

1896 

41,334 

1880-81 

16 395 

18H8 

40,179 

1897 

27,962 

1881-82 

14,632 

1889 

37,239 

1898 

40 784 

1882-83 

23,115 

1899 

42,334 

18h9 

33,258 



1891 

32,438 

1900 

21,790 


Under the “ Chakbandi " system the aveiago of the past 
five years’ actual revenue derived from eaoh village is taken 
and is let out for tiltecn years, each villago to the ooou- 
pants, jointly or separately as they prefer, on an annual 
rental based on the average, if the cultivators decline 
to tako upon themselves the responsibility, the villago is 
sometimes let out to a third person. Under this system 
casli rents are takou on the measured pattis or holdings 
irrespective of the crops sown. 

Two different methods of assessment prevail in villages 
which have not been hi ought under the ** Chakbandi '* 
system — 

1st, Batai or division of the produce; 

2nd, Bhej or money rates per bigha. 

1. The liat ax method of assessment is almost always 
adopted in regard to lood-grains [rabi and kharif) t such 
as wheat, barley, gram, bajru, jowar, til, moong, urd, chela, 
mote, etc. 

2. Bhej or cash rents on measuied laud. 

These rates are generally applied to valuable crops other 
than food-grains, and vary witli the kind of crop sown, 
the caste and occupation of the cultivator, as well as with 
tho nature of the soil. 

Cotton, sugarcane, and muklia are tho chief kharif, and 
opium, tobacco and jeera, the chief rabi crops for which 
Bhpj or money rates are taken. Tho rates vary from Bs. 7 
to 1 rupee per bigha* 

Tho oultivator is sometimes allowed to rotain tho Slate 
share by paying tho money value at the market rate. In 
oaso the market rate is not favourable, the Raj share of 
the produce is taken to and deposited in the State gra- 
naries. 

The share of tho produce taken by the State varios 
everywhere iu accordance with the caste, aud sometimes 
with the occupation of tho cultivator. 

Tho agriculturist by caste and profession has to give the 
Stato one-half tho produoe of his fields. This is the 
maximum into. 

Brahmins, Rajputs, Jats, Gujars, and Malis have to pay 
less. 


2 q 2 
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The villago patel, pa l war i, ohaudlm, and kauungo 
though they may be agriculturists by caste, have to pay 
smaller shares. The remission in their case 1 b simply owing 
to the assistance they always give to the tahsil officers In 
their work. 

The Brahmin and the Rajput are allowed to cultivate 
land on the most favourable terms. They pay only the 
one-fifth share of the produoe, and this is the minimum 
rate. 

With rogard to the Jat, Gnjar, or Mali cultivator, tho 
conditions arc not so favourable as that of the Brahmins 
and the Rajputs, There is, however, a wise restriction in 
regard to the “ favoured castes ” as they arc called. Thoy 
ate required to cultivate land oithor themselves or by 
employing paid servants. They have also to bring their 
own ploughs and bullo.'ks to the field. In case they let 
out thoir holdings to the ordinary agriculturist tho maxi- 
mum Bhare is demanded and taken from them. 


In reply to the President , the witness eaid— 

1. Tho work of construction on the irrigation tanks in 
the Jaipur State is done at the rates ordinarily current in tho 
State. There is no forced labour or pressure of any kind ; 
work is done generally through work agents, who are 
supplied with all tools except perishable articles, such as 
b.ttfkctH, string, etc., and are paid a commission or percent- 
age on the work done, tho rates payablo to labourers in 
every cane being fixed by the engineers, according to tho 
nature of the soil and local errou instances. In some places 
work lias to be done by daily labour. 

2. Small tanks are of no use as a protection against 
famine. They give employment and Btore a little water in 
ordinary years and may assist wells iu dry years, There 
>*, however, no minimum as to the size of the tank which 
it is worth the State’s while to consider. It is advisable to 
slop every drop of water, whole it is possible to do so, and 
it can be done at a reasonable coit. 

3. It may be possible to store water in many places along 
the line of a river or a canal, by making outs to natural 
depressions or to village tanks and so onsuie a supplXof 
water eveiy year, 

4. The canah from the Kalegli 8agur And from tho 
Ghaparwma Sagur are instances which show how the irri- 
gation canals may be sometimes useful as the means of 
convening surface drainage in the iains to village tanks 
beyond. The Kalcgli Sagur Canal is taken off the right 
hank of the river Dundee, where a masonry weir 15 feet 
high has been built to raise the water to the canal. - The 
reservoir (Knlrgh Sagur) is 7 miles higher up the river. 
Until the canal reaches ibe watershed, it has higher ground 
on its right and it crosses several small nullahs. Every 
one of these has been bunded up by the canal crossing it. 
Tho canal has a hank on the loft side only ; the right side 
is left open, bo that all 8urfi»ce water from tho higher 
ground in the rains, after filling up the nullahs to the level 
of the canal bed, passes off by the canal to fill village tanka, 
instead of going to waste as it did formerly. Another 
advantage is that iu process of time, these nullahs silt up 
and the ground can then bo cultivated. Bunding up these 
nullahs causes percolation into the surrounding soil and so 
benefits any wolls near. Previously these wells would 
primps have been drained by these nullahs in the course of 
Lime. Similarly, with the Chaparwara Sagur Canal, it 
follows tho general c mtour of the ground and has a large 
area, several square miles of country, above it, the surface 
drainage of which mostly passed off formerly to waste. The 
irrigation canal intercepts all this and leads it to village 
tanks, sluices being placed at intervals to allow it to pass 
oil where required to tanks. After the rains both canals 
are used for irrigation to load the water from the storage 
reservoirs to which they belong to tho fields, so that they 
perform a double purpose. 

6. As regards silt, it is advisable to make the tanks so 
high, if it can be done at a reasonable cost, that one oan 
afford to ignore the existence of silt. Eventually a flat 
alluvial plain might be formed which would bo profitable to 
cultivate. Silt may bo diminished by checking the velocity 
up abovo by constructing dams lo control the water and 
letting it out gradually as required. The bund constructed 
at Gerowli called " Madho Sagur M (described in paragraph 
36, page 10 of my printed memorandum) is an instance. 

6. Iho Bt«nas projeot (printed memorandum on this shown 
and submitted to the President) would not pay as regards 
Jaipur alone. It would chiefly benefit the Tonk State. The 
discharge of the Banas iu Hood is about 700,000 oubio foot 


a second. In November 1SS3 only 140 euaecs at' the site ot 
proposed weir, 


December 1883 , 

. 103 

January 1884 

. 74 

February „ 

. 38 

March „ , 

. 9 

April „ 

. Dry. 


A storage reservoir would be necessary to make the pro jest 
complete. (See paragraph 47, page 16 of my printed memo- 
randum). No use in now made or the Banas river for irri- 
gation purposes, and it is not known as j et whether it 
is possible. I have had nothing to do with the river 
Chambal. 

7. As an instance of tapping a river weir has been made 
on the river Mashi, which rises in the Kishengarh Stato, at 
a place near Etagoi where tho river enters the Jaipur State. 
(Seo paragraph 43, page 13 of my printed memorandum.) 
A canal 30 feet wide has been made on both banks to lead 
the flood waters to storage reservoirs : one 23 miles, the 
o'her 12 miles in length ; the latter is not quite finished. 
Has known of no works made by the oo-oporation ot Native 
States. 

8. The valuo of water is shown by tho readinoss of one 
State to complain of another, interfering in any way with 
its water. 

9. The prevailing depth of wells is 25 to 40 feet generally 
in the Jaipur State; towards tho Biokancr border tho spring 
level is down to 200 feet or more. Owing to the scarcity of 
rain of late years the level of the water in the well* in the 
town of Jaipur has fallen about 12 feet below wha<s it was 
formerly. The recent fumino has given a stimulus to 
wells. 

10. The State make advances and some wells have been 
recently made ; in some cases by tho Public Works Depart- 
ment Rs. 2,00,97(3 wore advanced by the Durbar during 
tho past year as takavi, free of interest. 

11. Would make dams as high as circumstances permit ; 
often it is better to do thin than to spend money in cutting 
down rock to form an esoape ; so as to imp mud all the 
water it is possible to secure in a year of heavy rainfall, if 
it ciuild be done at a icasonablo cost. I would not try to 
retain water for two years, a* so much is lost by leakage 
and evaporation ; and then if a year of good rainfall occurs 
tho second year, water miuht escape which would otherwise 
have been impounded. We should lose this, as well as the 
benefit which would baye been gained by using the water 
which had been left iu the reservoir. 

12. To Mr, Hiffham.'— Speaking from memory, the 
effect of tanks on wells extenls from J to 1 mile or more • 
the water in a can il also affected wells 500 yards distant on 
either Bid'*, but this depends much on the nature of the 
Bubsoil. 

13. When a tank is made by putting a bund across a 
nullah, there is sometimes a good deal of leakage down the 
bed of tho nullah ; this may often -be utilised below by lift 
or a small subsidiary woir may be made below whioh would 
oatoh all leakage and enable it to be used by flow or lift. 

14. The average total area whioh has hithorto boon irri- 
gated by tanks is between 30 to 40 thousand acres. As, 
however, we have lately had xoars of scanty rainfall anti 
some of the large works which have recently been made 
have not yet had a fair chance, it is hoped this area will be 
much increased. The Ramgarh reservoir alone sh >uld add 

10.000 acres. 

* 6 ‘ 9* P ara " r *ph 8 you say if all the tanks filled 
they should do 182,000 acres. Do you want a stor ag e 
capacity of 4 or 5 times 120,000 cubic feet to irrigate an 
°°' l e ? ~ ! »f yon are depending on surface rainfall alone 

by this I mean that, owing to the preoarious nature of 
the rainfall, one's expectations are ofton not realized. It 
is very necessary to supplement the supply by tapping 
nullahs or rivers or by extonsivo cuts to increase drainage 
area wherever possible. 

16. The duty must bo calculated on the actual storage, 
not on the storago capacity. 

17. Sometimes a tank fills more than once or over- 
flows ? When a tank docs fill do you get one acre for 

120.000 cubic feet P— NVo ought to do so. 1 have not been 
able to chook this eufliciently bat it iso very important 
point and one to which attention is directed. Every large 
tank is bring contoured and the capaoity at ©very foot in 
height is being registered, so that every year we shall be 
able to tell the area whioh ought to be irrigated and so check 
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fttste of wfcter which is often great or find out the cause, 
as 120,000 cubic feet ought to be ample for an aore includ- 
ing losses by evaporation and leakage. (Seo last but one 
page of general statement of Irrigation Works submitted). 

18. The Chaparwara reservoir in a year when the tank 
filled irrigated about T v 0 (seven -tenths) of the estimated 
quantity. 

19. The height of the bund depends on the comparative 
cost of raising tho bund and of making an escape. The 
delay of 25 years in construction of the Ram gar h Bund 
was chiefly due to a misconception on the part of the Bhart- 

ur State— the next State lower down. There had always 
'an some tension between the two States. The matter was 
subsequently settled hy the Residents and Engineers in a 
friendly way chiefly by the iufluenco and interest shown in 
the matter by the Agent to the Governor-Gcnoral for 
Rajputaua at the time (Sir R. Crosth waite). 

20. Q . Have any tanks water left in them at tho ond of 
the irrigating season P— Very seldom ; tanks generally run 
dry ; large ones in April and small ones after the first sow- 
ings; the margin and beds aro then cnltivatod. 

21. Whether water should be run off or kopt till next 
year depends a good deal on the shape of the bed and the 
nature of the soil. 

22. Water is only given when asked for and water-rate 
taken, on the understanding that cultivators may possibly 
get only one watering. Each village g«*ts its watering in 
rotation. Every oue is free to take water or refuse it. 
Application is made for water ; there is no compulsion, 
often without specifying area. Tho zilladar of Ahpashi (soo 
paragraph 25, page 6 of printed memorandum for duties of 
the Abpashi establishment) controls the distribution and 
dcoidoa in what shares it should be given, judging from 
the amouut of water available and previous experience. 
This and the measurement afterwards of the land nrjgated, 
and general supervision of all irrigation matters with tho 
villages are his duties. 

23. The pay of tho zilladar and his establishment is 
included iu the total expenditure on irrigation (57 lakhs). 
This also includes the cost of all surveys— repairs to all 
tanks ; also tho cost of the works handed over to the Durbar 
(see paragraph 13, pugo 3 of piinted memorandum) ; also a 
few works which aro made more as public improvements 
than for irrigation. The account is an expenditure and 
ravenuo account. The Engineers’ pay is not charged 
against the works, as thoy aro employed on roads and build- 
ings and other works also. 

24. As regards figures of areas, revenue, etc., wo have to 
depend on tho return submitted by the Tahsildar or Raj 
otticirtls. 

26. The enforcement of kyaries ” has lately been 
abandoned (paragraph 27, page 6 of printed memorandum), 
as it led to much dispute and dissatisfaction and gave 
opportunity for dishonesty. 

26. The bl ick cotton soil of Juipur is much lighter than 
the black soil of Central India. I have had no experience of 
land in which watev is not taken. 1 have heard that in the 
Kotah State water is not so eagerly sought after as not 
being so necessary inordinary years, but I am unabb to 
speak from personal experience if it is really so. 

27. To Mr . Ibbetson. — I am unable to state the propor- 
tion of cultivated lands in the Stato to total area ; but both 
kharif and rabi are considerable. 

28. To Mr . Higham.— As a rule, water from tanks is 
only given to rabi , unless it is expected that there will be 
water to spare. When rain holds off water is given for first 
sowings of rabi , and as many more watering* as pos- 
sible ; but sometimes thore u not enough water for this 
even. 

29. There is no doubt that tanks assist wells. 

30. To Mr . Ibbetson.— I strongly advocate constructing 
tanks to hold all the wator which it is possible to store, even 
up to two years’ supply, if it can be done at a reasonable cost. 
1 would, however, utilize all the water during the first year 
if thore was tlio demand. To make a tank really protective, 
it should bo large euough to irrigate all the ciltivable 
area within reach twioe over and leavo a margin. 

81. Most of the work of constructing tanks, as regards 
tho earthwork at least, is suitable for famine labour. 

82. To Mr . Higham.— In the Ratngarh dam the core 
wall consists of clay ond sand mixed ; its object is to prevent 
the body of the bund behind the core wall from being 
saturated with water ; it will not stop all leakage, as it was 
not possible to take it down to an impermeable strntA, and 

8.E.B. 


no doubt wat;r will leak through from below ; but this will 
drain off at the ground lovol. 

# 33. The head-works of the canal for irrigation are 
situated on the river about a mile lower down and will oatoh 
nil leakage. 

34. The greatest depth impounded at present has been 47 
feet ; there was more leakage through the sand hills to the 
north of the bund than through the bund itself. 

35. The toe of the outer slope is made of bajri, then 
small broken stone ; and outside of all, large rubble stonos ; 
this allows any leakage to pass away without injury. 

86. Q. By Mr . Ibbetson . — Is it safe to do this work of 

making bunds with the amount of supervision possible in 
carrying out famino works P — I have found no difficulty 
where the soil is sand ; and thore are no clods ; in such 
oases (of hard soil) there would be a danger of the earth not 
being properly consolidated unless very carefully supervised. 
Famine labour in such cases had better bo confined to very 
small work*, such as terracing fields or where a breach 
would not bo of much consequence. • 

87. Tne water-rates sue entirely apart from the land 
assessment. A man pays his water-rate aud share of his 
produce (generally about one-third) and this goes to the 
credit of the tank ; after deducting old cultivation no addi- 
tion is made for increased outturn on old oultivalion with- 
out the aid of the tank as far as I know. The figures quoted 
are those sent to us by the Durbar officials* 

38. I am unable to state extent of area of old oultivalion 
irrigated from tanks ; the now is, I believe, mucb larger 
than the old. 

8 ( J. Revenue is also paid on cultivation in tank beds ; none 
from raising of the spring level ui wells. No credit is 
ivon in the case of the 19 villages near Shigrai which have 
ecu protected from silt by the bund Madho JSagur at 
Gerowli (page 10, paragraph 36 of printed memorandum). 

40. In one case, Tori Sagur, a small village was sub- 
merged ny tho construction ot tho reservoir. The Thakur s 
house and fort and fields, the whole village in fact, was 
submerged. Tho Durbar treated them very liberally ; full 
compensation was paid to the Thakur and others ; fresh 
land u as allotted above high water level and a largo new 
well made and a new village formed and additional land 
givon below the reservoir. '1 his liberal treatment has had 
an excellent effect in diminishing opposition to tank 
projeota. 

41. A large number of small private bunds have been 
made by Thakurs. The smaller cultivators sometimes ter- 
race their fields, making small earthern banks round tho 
lower end, called in these parts “ Nadas.” It would be a good 
thing to help them in this work. The Durbar does always 
help them whenever the matter is represented. Whenever 
requests of this kind are made to us, the) are sent up to the 
local authorities and a surveyor or auy other help is gladly 
given. There is great difficulty in getting the smaller men 
to co-operato for their joint interest ; nothing, in fact, would 
bo done at all iu Jchalsa lauds without State control. I do 
not think it would be fair to slop work which was first iu 
the field, even though it was likely to iuterfere with contem- 
plated State work, unless it was a largo work calculated to 
cut off more than the shaic of the water to which the 
individual, by position on tho drainage mea, was fairly 
entitled to take. 

42. Expert assistance is neocssary to assist villagers in 
making small works and whenever it is asked for it is freely 
given. 

43. Thero is no very largo seopo in the Jaipur State for 
making small bunds along uullab* ; the country is not flat 
enough generally to admit of long bunds and inundation 
cuts as iu the Dhartpur Slate. 

44. Q. What works do you recommend for famine 
relief P— Chiefly earthwork of tanks, canal banks or roads, 
collection of kanker, if the sites are c nveniently near ; 
and iu some oases breaking of ballast. 

45. 1 should like to make a few remarks as to Rajputaua 
generally— 

(1) The facts which strike one are — 

(a) The great noed of water. 

(5) The nece sity there is for storage reservoirs of 
some kind, owing to the precarious rainfall and 
the absence of large pjrennial rivers. 

(c) That where water has been stored judiciously and 
economically it has always proved of groat benefit 
and is appreciated by the people. 
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(d) That no attempt has been made as yet to make use 

of some of the largest rivers in Kajputana. 

Every year these o&rry away an Immense quan- 
tity of water, whioh is an annual loss to the 

country. 

(e) The absenoe of all data as to whether it is possible 

to make use of the water. 

(2) Hitherto all the efforts in the way of irrigation in 
Kajputana havo been confined to individual States, and 
have often been taken up or oarriod out only because of the 
personal interest taken in the subject by the Engineer offi- 
cer of the State. 

(3) No attempt has been made to look at Kajputana as 
a whole from an Imperial standpoint and all the States of 
Kajputana as members of one large family, whose interests 
might bo combined. 

(4) What has probably hindored any consideration of 
this sort is perhaps— 

(a) The difficulties whioh bristle round any question in 

which two or more Stales would be concerned. 

(b) The want of funds, as most of the States have no 

money to spate. 

(c) The absence of data whioh would enable any project 

to be brought forward. 

(5) The para mount power by its advice or influence can 
alone remove the difficulties and poibap* piovide somo 
means to carry out a large work if it is found possible to 
bring forward any project. 

(6) It way not be possible, after all, to find any suitable 
projeot ; but until the country is properly investigated, it is 
not possiblo to tell. 

If it is found to be impossible from an engineering point 
of view, it is of no use to take any further action. 

(7) If, on the other hand, somo good projects are found 
practicable, it will then be time enough to tacklo the diffi- 
culties which may surround il from a political or financial 
point of view. 

(8) The first step is to got all the information possible, 
and 1 do not think any other considerations should jirevont 


this being obtained and obtained without delay, so as to stop, 
if possible, this annual loss of water. 

(9) It need not commit any State to any aohome or ex- 
penditure. It might be explained to all that the only object 
in view is their own welfare, the benefit to the States 
themselves. There ought, then, to bo no difficulty in secur- 
ing their co-operation in this preliminary step at all 
events. 

(10) If this suggestion meets approval, the next question 
in how it is to be earned out P It is not advisable to put an 
Engiucor officer ou high pay to take up each river or separate 
scheme, regardless of the heavy item of establishment 
chargos. 

A man should bo &j)pointed whose heart is in the work ; 
a good European officor with perhaps one or two native 
assistants. Ho ought to be able then to supervise the work 
of a dozen nativo surveyors. 

Ho shoal d make a personal reconnaissance of evory large 
river, t.iking one or more surveyors with him, finding out 
from local information and inspection what appears possible, 
giving instructions in writing on tho spot to his surveyors 
and, in case of any surveys being made, arranging for per- 
manent bench marks. 

In this way in a few months a great deal of information 
and data would be acquired. 

This should be compiled, printed if possible, and put on 
record in a systematic way, so as to bo availablo at any time 
hereafter. 

A groat deal of money, time, and labour has ofton been 
wasted from want of this being done. 

(11) Under the circumstances, considering how much good 
might possibly accruo to the Empire as well «b to the Native 
States, I think it would bo a wise policy if the Imperial 
Government bore all the initial cost of these investigations. 
If car lied out economically, as suggested above, the whole 
cost would not bo a large item. 

(12) If any seneme is eventually carried out, the initial 
expenses incurred by the Imperial Government might be 
then recovered or be a first charge on the revenue derived. 


.Mb. J. A. Dbvbnibh, Stato Engineer, Bhartpur. 

{Jaipur , 18th November 190 1.) 

Note hi/ witness on the use in Bhartpur of shallow reservoirs for temporary slot aye ifjluod water. 


In flat country where sites for deep reservoirs aie not 
obtainable, water may bo stored temporarily for irrigation 
by the mo of shallow basins formed by low banks built 
across wide drainage depressions. The drainage of these 
depressions and floods diverted from other catchment areas, 
discharge into the basins (locally termod “bunds ”) and are 
impmndod in them to the full capacity of each, the surplus 
quantity received being allowed to escape by sluices or by 
byewadies into subsidiary basins ; or, if these latter are not 
available, the escaped water can be diverted to saturate the 
neighbouring land whero required. 

2. In & typioal case supposing that the longitudinal slope 
of thu bed of a drainage depression averages 8 feet in a mile 
and that the width of it aiross is 1 mile, a bank 1 tuilo 
long, stretching across the dip and sufficiently high to 
rotain an eight feet depth of water, isoapable'of submerging 
about half a square mile of country in front of it, ana the 
basin, if it can be filled, is capable of retaining about 
100 million cubio feet of water, more or has, according to 
its contour. With a rainfall of 30 inches between 5 and 
10 square miles of catchment area would be required to 
shed onough water to fill it. Buffi a basin is by no means 
adapted to the prolonged storage of water, but under 
favourable conditions of climate and soil it may be of great 
benefit to agriculture when used for the temporary storage 
and distribution of floods. The loss of depth of retained 
water duo to evaporation and percolation and absorption in 
the basin is njt less thau 8 feet per annum ; and it is 
economical to empty tho basin as soon as possible by means 
of sluices in order to flood laud in rear. If tho Hoods havo 
bem late and if the supply is ample, the basins may be nearly 
full at the end of tho rainy season when tho time comes to 
prepare the ground for the winter crop ; if there have been 
no Iato floods, tho basin may be nearly empty at that time. 
As soon as the ground surface of the bed becomes dry, either 
by natural exhaustion of tho reservoir or by the emptying 
of its contents through sluice openings, the laud that has 
been submerged iu front of the b±nk will be found to be 
thoroughly saturated, softened, and fertilized, so that it 


is at once ready for tho plough. The land that has been 
flooded in rear of the bank by means of sluices and distri- 
butary channels will also be softened for the plough and 
saturated sufficiently for the sowing of the rabi. It is 
important to note that tho land in the bod of the tank or 
basin is by far more valuable than that in rear, because 
not only lias the subsoil of the former been saturated, to 
which the roots of tho crop penetrate, but also a lajer of 
fine silt has been deposited on the surface ; whereas the 
irrigation in rear does not saturate the subsoil or deposit 
much silt. 

3. The crop sown in tho bed of the tank is independent of 
subsequent watoriug in order to reaoh maturity. Moderate 
rain, indeod, assists the growth and increases tho yield, 
and in years when the wintor rains fail the growing crop 
is in some places watered from wells. Without such aid, 
however, it will remain healthy, deriving its nourishment 
from tho moisture retained in the subsoil. The crop sown 
in tho rear of the bank depends partly on a subsequent 
refreshment by winter rain or from wells, failing such assist- 
ance its yield is small. 

4. The system of shallow reset voirs here described is 
suitable not only for the impounding of small local catch- 
ments, but also for the* distribution of floods from large 
stroams which may be diverted or led into the basins by 
means of feeder channels. If the latter source of supply be 
available, sluices are used to carry off the excess supply above 
the capacity of the resorvoir, distributary channels from tlio 
sluices discharging into ofchor basins or saturating the fields 
in rear. Under suitable conditions the main advantages of 
this system of shallow basins ojraparod with deep storage 
reservoirs are— 

(l) They are far more remunerative. The cost of 
construction is very much le-s. For low pro*- 
sires of water earthen banks of slight seotion 
are sufficient. The use of masonry works is 
reduced to a minimum. The work is easy to 
design and construct. 
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(2) Dealing with low pressure# the risk of damage is 
•much lets and damage is easily repairable if it 
oeentg. 

d A much greater area of crop is obtained in propor- 
tion to the snpply of water owing to the com- 
paratively wide water-spread, in proportion to 
the cubic capacity. 

(4) The bed of the tank i«* fully utilized for agriculture 
and becomes a much valued asset of the village, 
instead of compensation being paid for the loss 
of the land to the villagers. 


(6) So much water is not exhausted nnjjroductively by Mr. J. A . 
evaporation and absorption dnring prolonged DevenUk 
storage as in deep reservoirs. 

(6) Tbe larger part of the crop is more valuable owing 
to the fully cultivated bod being fertilized by 
silt, whereas in deep reservoirs bed cultivation 
is usually discouraged and tho silt deposit is 
consequently wasted. Crops irrigated by ducts 
during growth do not attain the yield of the 
bed crops. Even in years when tbe bed is not 
flooded it is cultivated, tbe enricbmont of the 
soil being permanent. 


1. Q. { The President)— Yon are State Engineer, Bhart- 
pur P— Yes. 

2, Q. Yours is not a State in which thero are many 
storage tanks. I understand that thero is only one such 
taiikP — Yes, wo have onl> one Inigo storage tank. (In 
speaking of “storage tanks” the witness meant tanks 
adapted for prolonged storage, or storage after tho sowing 
of the winter crop). Some of the Bhartpur bunds or tanks 
have shallow basins of large capacity, hut the water is either 
exhausted naturally or let out purposely before the end of 
October. The stoiage is thus only temporary. 

8. Q. The configuration of the country prevents storage P 
—Yes, there is no need for it. We have got irrigation 
facilities without storage. 

4. Q. What aro the irrigated and the cultivable areas 
of the State P — Thero were 82,000 acres irrigated last year 
from bunds or channels out of 767,000 acres of cultivated 
land in the State. 180,000 sores aro assessed as irrigated 
by wells. 

6. Q. (Mr. Ibbetson .) — The settlement rcpoit says 
106,000 acres irrigated by wells?— Probably this means irri- 
gated in one year. 

6. Q. (The President.) — Were yon in Bhartpur during 
the famine P— Yes, during the last two famines. 

7. Q. What did irrigation do for you then?— It gavo us 
a very fair area of irrigated crop. In 1899 we irrigated 
nearly 20,000 acres with the Ruparel water instead of the 
usual 30, 000 acres and 63,000 acres in the whole State. The 
wells Generally were not exhausted. 

8. Q. HnW long do the cuts from the Bangunga run P — 
Generally for 2, 3, or 4 dajs at. a time as long as the floods 
last, which fluctuate with the rainfall. In a good year with 
recurring floods tho cuts may run for a month continuously. 

9. Q. Your tanks are now dry P — Ycb. The water is usod 
mainly for the sowing of tho rabi. There is some irrigation 
below the bunds in addition to the land saturated in iiont. 
The amount remaining stored after tho rabi sowing is very 
small. Tho great thing is to saturate the soil for the rabi , 
which is afterwards helped by tbe winter rains. Pain is not 
ossential to tbe maturing of the crop. Where thero are 
wells the crop may bo additionally assisted. The principal 
feature of our irrigation is that the land is flat ; the fall 
being not more than 6 feet in a milo, so a very low bund 
floods a large area. 

10. Q. Have you any black cotton soil? — No. 

11. Q. What height are your bunds P — About 12 feet. 
They are long and low following a contour. They are old 
works. They are supplied with sluices. 

12. Q. Who maintains them P — They are repaired by the 
State. 

13. Q. There is no corvee P — No. 

14. Q. Could your rivers be bunded with advantage and 
used as reservoirs P— No ; there is no suitable Rite. We can 
irrigate without this. 

16. Q. (Mr. Ibbetson). — You say that there is no need 
for storing water because you can irrigate without it. 
Supposing you did store wi«ter, would you not get a much 
larger urea P— No; it would not suit us at all. Tho most 
valuable land is above tho bunds. I he greater part of the 
water received is stored temporarily. For instance, ono 
tank, the Bareta, is filled annually with 1,200 million oubic 
feet, the maximum depth being 8 feet, and tbe frontal 
water spread 14 square miles. By retaining tho water in stoie 
after October the Slate would lose all the submerged land 
and would lose, moreover, tbe irrigation of a part of the 
large area in rear now flooded by tbe sluices before tbe rabi 


sowing, because gradual irrigation from store during the 
growth of the crop would not cover nearly so largo an area 
ns a rapid flooding. The full capacity of the latter ia 1,600 
million cubic feet and 260 million oubie feofc are below the 
loweht sluice level. 

16. Q. Is there any room for small works made by tho 
people themselves P— Tho pe< pie have not the enterprise 

17. Q. You don’t think they could begot to do it P— Ncft 
They are Booustomed to the State doing everything for 
them. 

18. Q. (Mr. Higham.)— The bunds really form distri- 
buting basins, not storage tanks P - Yes. 

19. Q. You state that by the fiikri Pond yon catch the 
wl ole supply ard redistribute it ; what is tho effect on the 
nala below P — Thero is very little trace of a nala* 

20. Q. Don't you over get a big flood you cannot dis- 
pose of P — No. We have only once had one really large 
flood in my time and out sluices were sufficient to prevent a 
breach. Escaped water flows over tl.o fields and is caught 
by subsidiary bunds. 

21. Q. When you speak of the capital cost of your works, 
I suppose yon mean the whole expenditure incurred, includ- 
ing annual repairs and everything except catchment P — Yes. 

22. Q. Howls the revenue derived P Is it fluctuating? 
Does it depend on the area actually cropped P — The revenue 
from bunds is mainly included in the settlement. The 
assessment is generally fixed, not fluctuating. 

23. Q. Then w hat do you credit the works with P- -There 
aro no accounts to show the profits due to irrigation works. 
But I can show tho assessments before and those after tho 
construction of the woiks. The difference is mainly due 
to irrigation. Tho settlement officer considers that the in- 
crease in the revenue is about 6 lakhs of rupees. 

24. Q. Do you charge water-rate? — Water-iate is 
charged on new works, where the land has not been assessed 
as irrigated or whero tho iiri^ation is fluctuating. Tho 
water-rate is Rh. 2-8 an acre. 

26. Q. These figures show what you call capital cost has 
been at the rate ot Rs. 12 per aero annually irrigated. Is 
that all it costs yonP -That does not include tho establish- 
ment for one thing. The total expenditure during tho last 
six years on the works, excluding establishment, is about 
Rh. 12 an acre annually irrigated. This does not includo 
cost of abandoned works subsequently restored. 

26. Q. This irrigation is remarkably cheap P— Yes, it is. • 

(Witness shows statement of Barela Bund and oxplains 
that cultivation from the tank has not been fully deve- 
loped. Three hundred million cubic feet are befow the 
sluice level. Theio is no land below this, and leuviog this 
part does away with need for refilling at commencement of 
next year’s flood.) 

27* Q* (Mr. Ibbetson) —Tou say that the profit is equal 
to the amount of i\ venue now got minus the revenue be- 
fore tbe works were made. I don't quite understand about 
tho works being made. 1 thought they were all old works. 
When were they restored P — Within the last six years. In 
addition to these old works there are a number of new works, 
principally inundation canals, to which more than a third 
of the irrigated area is due. 

28. Q. You mean practically revenue before that restora- 
tion a few years ago P— Yes. 

(Witness informed tho Commission that, with reference to 
the Ruparel scheme, there would be no objection to Altrar 
using the whole oold weather supply as proposed by Mr, 
MacDonald.) 


Alia Mouamhud Hossbin, Deputy Colle«t< r, Bhartpur. Mir Mohair 

(Jaipur, 18th No lumber 1901 ) m%id Hot! tin. 

In reply to Mr. Ibbetson, witnosa sitid — I have been 146,062 neroe are assessed as irrigated from bunds. A water- * 

employed in (ho Bhartpur State dnring the past seven years, rate is assessed V>n all dry lands which are irrigated. The State 

S. s. B. 
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Jlfir Moham * lias imposed a charge of Fp. 1 per high* within and 8 annas 
mud Haste in. per bigha outside tho bund * for all new land i»rigated. On 
— the Bat eta Bund the charges are according to the crop, viz., 
sugarcane, Rs. 2-8-0 ; makka and rice, cotton, and zira, 
Its. 2 ; juar, Be. 1 ; opium, Rs. 2*8*0 ; wheat and barley, 
Rs. 2 ; bejhar , Rs. 1-8*0 ; and ^rain, Re. 1 per bigha . A 
bigha is { of an acre. 1 have not calculated the profits on 
the Rareta Bund, but I think that the whole cost will be re- 
covered in IB years. There is no doubt abont the pTofit from 
irrigation' works. They have laised the laud revenue of the 
State dunng the past six years by 2J lakhs, besides giving 
Its. 40,000 in annual water-rate. It is calculated for one 
year, but will vaty from y»*ar to jesr according to the area 
irrigated. In shallow wells tho writer is sweet ; deeper 
d(wnit becomes bitter. Kachcha wells are therefore pre- 
ferred to masonry wells. RupecB 98,047 were given as takavi 
in tho 8 yeais before the fettlement of the land revenue ; and 
in the two years succeeding the settlement, about one Lkh. 
If n well is made even a year before the settlement, the land 
is ussessed wet ; hut the fact that a well is new is considered 
in distributing the amount of tho settlement If a 


well falls down altogether, the assessment is taken off in a 
now tafriq made every five yew s owing to the change in 
irrigated condition of land. Sometimes the zamindars stop 
the working of their wells just before the settlement, but 
the area has been assessed as chahi during tie settlement. 

2. Previously takavi was given tluough tho lambardars. 
Now it is given direct to tho cultivator. Takavi is taken 
readily in Bhartpur. Reoovery is postponed for two years 
and is then made in three years ; no interest is charged. 

8. The ryasat jear hogins in September ; formerly it was 
in April. The water of the wells is brackish ; but when 
the floods come the spring level uses and the rabi is sown, 
germinates, and is ready for irrigate n from the brackish 
wells. The Hoods do not sweeten the wells much ; tho 
bitter water of the wells causes reh which is washed away 
by the floods. There are in all 11,494 masonry wells in tho 
State; of these 6,823 yield sweet water. There are besides 
6,066 kachcha wells, of which about 2,000 are not worked. 
There are plenty of places for new wells, but the people are 
afraid of the bitter water. 


Rai Bahadur Shvam Sunder Lal, Dewan of Kishengarh. 
{Jaipur, 19th November 1901.) 


ftai Baba- Witness put in tbo following documents : - 
dur Shy am 
Sunder Lal . 

Kibhbnoarh State. 

General Report. 

The Kishengarh territory consists of a narrow strip of 
land 82 miles long extending frtm tho southern banks of 
the Sambhar hake in the north to the Khari river within a 
few miles of Deoli in the south. The breadth of the State 
from west to east varies from 20 miles in the central por- 
tion to from 7 to 10 miles at its ends. 

Tho territory is situated between north latitude 20° 17' 
and 26° 69' and E. long. 74° 43' and 76° 13'. 

The northern portion is partially sandy owing to the 
drifts of sand from the adjoining Mar war district in tho 
west. The central portion has poor soil overlying strati tied 
rocks in the noith and gneis* in the southern half. 

Tho southern portion has good rich soil which partakes 
of tho naturo of the Harowti soil overlying gneiss. 

The State is crossed by rivers which enter it from tho 
west aide and generally take an easterly course inclining a 
little to the north (ana falling into the Sambhar Lake) in 
the northern paTt (Kupnagar district) and to tho south in 
the central and southern portions eventually falling into 
the tributaries of tho Danas. 

Tho Stale is bounded on the north by the Sambhar Lake, 
on the west by tho Jodhpur State and Ajmer, and on tho 
south by Shahpura (Udaipur) and on the east by Jaipur 
and Ajmer. 

Tho livers don’t run all the year round. In fact, they 
are mere nullahs that are for a few hours in flood whenever 
there is a good slower of rain, and flow of! and on during 
the monsoon season. 

(a) The total aren of the State is 8^8 square miles. 

(b) The population of the State aorordingto the census 

of 1891 was 125,000 persons, and according 
to the last census it was only 91,000. It may, 
however, now bo safely taken at 116,000 per- 
sons owing to the return home of the emi- 
grants. 

(e) The total number of villages in the State is 281, of 
which 66 are klialsa or crown land and 166 
are alienated or jagir. 

(d) The average land revenue of tho State is 

Rs. 2,05,000. 

In ordinary years it is Rs. 2,75,000. 

In famine jear 1899-19C0 it was Rs. 58,000 
only. 

(e) The average area cultivated irrigated both in 

kharif and rabi by existing tanks is 42,000 
Inghae, by the bigger tank 12,000 bighae , by 


small kachcha tanks 54,000 bigha & =21,600 
acres — 


1 hath =2 ft. 

1 bigha =66 baths sqnaro. 
= T \j of an acre. 

1 bigha =| acre. 

Area irrigated by wells — 

= 65,000 bighas. 

=26,000 acres. 


Out of the above nearly a third of (1) and £ of 
(2) represents cotton and other non-food giain 
crops, the rent being food-grain crops. 

(/) The average annual food-grain produce of the State 
is 900,000 maunds, of which about 8 lakh 
maunds ib lequirod for local consumption tak- 
ing it at 7 maunds per head. 

(g) The approximate number of persons for whom 
work bus to be found for relief in famine is 
10,000. The proposed works would employ 
21,000 persons daily for 3 months ; of these pro- 
posed works, four are situated within the oatch- 
ment aiea of the Sambhar Lake, i.e., in tho 
Kupnagar district. 


i no average rainfall tor the 


Vears. 

1601-02 
1892-03 
1 * 93-94 
1 80 1-95 
1896-86 
180(5 97 
1807 08 
1808-09 
1H0919OO 
1900-01 


Inches. 

7 08 
36*33 
3230 
21*40 
10*46 
lb* lo 
10*40 
0 32 
4 68 
21*98 


‘igin; y ears preceding 
the last famine jear 
is 20 inches as given 
on tho margin. 

That for the famine 
year 1899- 1900 was 
4*68 inches only. The 
rainfall for 1900-01 
was 21*98 inches. 


(0 Tho distiict has suffered from four severe famines 
and three years of scarcity dating the last 82 
years. But the last eight years with the solitary 
exception of the jear 1891 have been j ears of 
short rainfall and poor harvest. 


(*) The total number of tanks is 165, of which 112 
have catchment up to 2 square miles, 37 have 
catchment of 2 to 6 square miles, 16 from 5 to 
, 1^ square miles, and four above 10 square miles 

There are besides ovor 1,000 small kachcha (earthwork) 
bunds or storage tanks which have eaoh a catchment of 
less than half a square milo generally owned by cultivator*. 

I he total catchment areas, the run-off of which is thus 
secured for storage, is over 500 square miles. 

(0 The total number of wells, including jagir and 
khalea m the State, is 10,578, of which ovor 
two*thiras are in constant use, while the remain- 
ing tlnrd have fallen into disuse principally on 
account of the failure of supply of water in them 
“ NNg th°last few years of successive deficiency 
of ramialj and also to a certain extent on account 
of the water in them being hard and surcharged 
with sulphate of sodium, whiob renders the soil 
unfit for unintercepted cultivation. 
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The number of wells in each district is as follows 




1 


j Food qbaiic ; total fuodl'Ck. 


District. 

Woll* in 
use. 

Wells 
out of 
use. 

Total 
uumbor 
of wells. 

Kharif. 

i 

1 

| JEtabi. 

1 

Total 

mnunda. 

Irrigated area 
per well, 
and n vertigo 
in acres. 

(1) Kisliongarh ..... 

1,387 

872 

2,259 

20,000 

88,000 

118,000 

3 

(2) Eupnagar . . . • 

1,047 

783 

1,830 

2 l ,00<) 

J 2 1,000 

148,000 

7 

(8) Sarwar • • . 

1,231 

616 

1,850 

25,000 1 * 3 4 * 6 7 8 

111,000 

130,000 

H 

(4) Amia 

1,299 

839 

2,138 

2(1,000 

1)1,00(1 

117,000 

3 

(6) Bandersendri .... 

635 

376 

911 

12,000 

30,000 

51,000 

3 J 

(6) Thikanas (bigger nobles’ estates) 

1,100 

483 

1,583 

20,000 

88,000 

108,000 

4 

Total 

6,002 

3,969 

10,671 

127,000 

551,000 

678,000 

in normal 

j years. 


JRai Baha- 
dur Shjfarn 

Sunder Lai. 


The area irrigated from the wells — 

(a) in normal years is 26,000 acres. 

(i h ) in the famine year is 9,000 acres, i.e.t a third of 
the normal area due to failure of water in 
wells. 

(f») The northern portion, that is, the Rupnagar dis- 
trict whioh falls within the catchment of the 
Sambhar Lake, used to have the best and moBt 
plentiful supply of water in wells and conse- 
quently tho average acreage per well in the dis- 
trict used to bo 12 acres, which is double or 
triple the area per well in other parts. 

Thus it was in this district, unlike all the rest, that 
storage tanks weie the least needed on account of tho 
successive failure of rains and the bunding of rivers higher 
up at different places ; the wells have been failing thoreby, 
pointing to tho bunding of rivers within local limits, as the 
only moans of restoring percolation in wells. 

In tho other poitions, it will bo soon that from time to 
time no effort has been spared in storing the rainfall over 
the Kishengarh territory, as would appear from the serioB 
of dams and weirs that have boon constructed across almost 
every stream or nullah from placo to placo in its course. 
The total catchment area thus secured for artificial irriga- 
tion or protective purposes is two-tbiids of the total area of 
tho State and is made up as follows : — 

358 Square miles for bigger iirigation 
works. 

200 Square miles for tho thousand and odd 
smaller kachcha storage works. 

Total . 668 


Tho proposed new works are now calculated to add 116 
square miles to the catchment aiea already secured for 
irrigation (both direct and indirect) whioh would thus go to 
mako a total of 673 square miles, against 868 Bquare miles 
tho total area of the State. A copy of the Kishengarh map 
showing all the irrigation works is appended. 


General remarks . 

The proposed Btornge works as well as those already In 
existence are of great use in ordinary years ; but they fail 
in 3 ears of drought or scanty rainfall (when they would be 
the most needed), as tho sources of their supply are mere 
rainy season nullahs or surface drainage and not peren- 
nial streams. The bigger rivers, like the Khari, the Bunas, 
the Chamhal, would appear to be fioo from this objection, 
but as conservation of their flood water or ordinary flow 
would entail interstatal difliculties and necessitate combined 
action both as regards the selection and eairying out of 
schemes and raising the necessary capital. The Kishengarh 
Durbar would bo happy to join any such scheme. The 
Durbar would, for instance, bo happy to join a scheme for 
diverting a portion of tho flow of the Khari river, by 
means of cuts whioh lias been suggested among proposed 
works. 


1. Q. {The President .) — You are Dcwan of Kishen- 
garhP— Yes, I have been so for 16 years. 

2 Q. You were a member of the last Famine Commis- 
sion and can talk from experience of other pluocs besides 
your own State P—Yes. 

3. Q. You say there have been bad times in your State 
for a number of years ?— Yes. 

4. Q. The son thorn part of the State is the richest P— 

Yes. 

6. Q. You say you have 22,000 aeres irrigated from 
tanks and 26,000 from wells P —Yes. 

6. Q. There is a large quantity of cotton grown ? — Yes. 

7. ' Q. Did tho State suffer muoh during the last 
famine P— Yes, very much ; out of a population of 125,000, 
as many ae 16,000 were on relief works ; about one-fourth 
of the people emigrated, but they are now returning. 

8. Q, Have any objections been raised to your works 
on account of interference with the Sambhar Lake?— Yes ; 
all the important works on our list have been objected to on 
this account. The State is a narrow strip running from 
north to south and all the rivers run from cast to west, 
•o that wo can practically do nothing in the wny of irriga- 


tion without questions being raised by other States ; and 
works constructed to the west interfere with our supply. 
Wo want to hold up water chiefly with tho object of 
restoring wells by percolation, but also direct irrigation. 
There are very fine wells in the State. 

9. Q. How deep are the wells P— ■ About 60' now ; 40 to 
60' formerly ; 60' is not considered a great depth for wells. 
We use them for irrigation up to 90 # . 

10. Q. What crops do they iirigate P — Makka and ootfon 
in the khari f \ Wheat, barley, ana caraway-seed in the rabi. 
Tho loss of percolation water owing to tho construction of 
bunds by Ajmer has lowered tho depth of water iu tho wells 
in Rupnngar from 42' to 60". This lias reduoed the average 
irrigation per well from 12 to 7 acres. It seeins hard that 
we also should not bo allowed to make dams j without them 
wo can do nothing. 

11. Q. Aro there many small tanks? — Yes, a largo 
numbor. They irrigate from 6 to 20 or 30 acres each. 

12. Q. Are advances given for wells P — Yes. 

13. Q. Are they availed of to a large extent?— No. 
There ave two systems of encouraging well construction ; 
viz., takavi and concessions of revenue demaud For new 

2 <1 
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Hai Baha « wells we take of the produce during the first year, J in 
dur Shy am fcho second year, and so on, until we come down to the usual 
Sunder Lai . Jrd ; we find Hub i» a 8. fiiciont inducement. 

“*“* 11. Q. What is the cost of a well P— -It differs. In 

Rupnagar it Ib about Rs. 800. In the central and southern 
portion* it is muoh greater. 

15. Q. Do you charge interest for the advance? — Wo 
chin go 6 per cent, to cover failures which mo numerous 
especially in the trap. 

16. Q. Is the water ever salt P— The water is not salt ; 
but it is sometimes very hard and useless for iirigation. 

17. Q. (Mr. Ihhctsoti.) — You remit the whole in that 
case P— We remit the whole and cover the loss from the 
interest derived from other wells ; we find that a great 
encouragement. 

18. Q Have you ever employed professional well-borers P 
— Yes. Borers serve a very good purpose up to a certain 
depth. They use tools made in the conntry. 

19 . Q, Do they belong to the Durbar P— Yes. 

20. Q. Why are they not used beyond a certain' depth ? — 
Because the tools are not very skilfully made. 

21. Q. It is the fault of the tools P — Yes. 

22. Q. Would a zamindar who wished to make a well 
get a boring taken first P — No ; boring commences when a 
well has been sunk to tap the spring. 

23. Q. You don’t bore first to ascertain the quality of 
the water and its depth P — No;l have been thinking of 
doing bo. We always promise to refund the cost in cuso of 
a failure. 

21. Q . ( The President .) — Is the practice in force of 
putting bunds round the fields in order to retain the wator 
and lot it soak in for the rahi sowing? — Bunds are only 
made round the more valuable fields whore water is scanty. 
By this moans grain is sown even if there is very little 
rainfall. 

26. Q. Has the Khari project been thoroughly exa- 
mined P— Not yet. It should lie taken up jointly by the 
tlnce States concerned, with Government aid. 

26. Q. (Mr TTi^tfw.)— What is the fall in the wator- 
lovel of wells in the Kupnagar district P — 10' to 12'. The 
tall has not been quite as much in other tracts. It is duo 
partly to the construction of the flair tank in Ajmer 
and the construction of other bunds both in Ajmer and 
our own Stuto ; there are many small bunds and some 
large ones all along the streams in our own State as well as 
in Ajmer, and these have lessened the water. The fall has 
been going on for eight years. With a good rainfall there 
was no effect. The rainfall has been deficient for the past 
14 \ ears except in 1862, but this is not tho only cause of 
the fall in spring-level. The bund at Kair in Ajmor cuts 
off all the water, and there is no flow below it. What we 
want to do is to make a bund at Siugla in the Rupnagar 
valley to collect the local rainfall so as to assist our wells 
by percolation. 

27. Q. There are, you say, a large number of kachcha 
works made by private individuals P — Yes; over 1,200 
small works ofthis kind. 

28. Q. Is there any room for extending them P— Wo 
have already utilized about $ of our available catchment in 
this way. They cost Kh. 200 to Rs. 2,<J00. The State gives 
concessions and takavi if asked for. Tho takavi is some- 
times replaced by guaranteed loans, the lender having a 
first lion on the property. Our tank-irrigated area is far 
greater than our dry-cultivation area. 

29. Q. (Mr. Rajaratna Muda liar.)— Yon say remissions 
are grautod when tho wells fail. What remissions have 
been given in the past 10 years P— I cannot say how much 
has been remitted for failure of wells; but the failures 
amount to 4 or 5 per cent. 

30. Q. How muoh has been given out as takavi P— In the 
} ear before last we gave out Rs. 37,000 takavi for sinking 
and deepening of wells. Last year the raiufall was good 
and deni and for takavi small ; this year we will give 
Rs. 35,000. I cannot give tho figures for the last 10 years, 
but the average is about Rs. 20,000 a year ; that is, besidos 
the guaranteed loans. 

31. Q. You mention Agricultural Companies ; what are 
they P -Companies who advance money for agricultural 
works and take i or ^ of the rovenuo in lieu of interest 
until the advance is paid. This amounts to muoh more than 
6 per cent. This system is chiefly adopted in jagir villages 
held by a number of petty jagirdars . Jagir forms about 
two-thirds of the State. Tho State guarantees tho pay merit 


of a moiety of the revenue in lieu of interest. The 
Company is subsidised by tho State for further improve- 
ments. For large works we advance to jagir 8 at 6 per cent. 

32. Q. Have tho objections regarding tho Sambhar been 
brought to tho notice of the Government of India?— They 
have come from the Government of India. 

33. Q. (Mr. Ibhetson ). — For how many years have those 
Agricultural Companies boon formed P — About six years. 

34. Q . Who are the members P— Mostly local people. 

86. Q Chiefly officials and money-! onderB P— No. 

36. Q. Who started the movements P— I. did. Agricul- 
tural Company is a registered company consisting of jagir - 
dars f bankers, and local officials. 

37. Q. What is their security P— The security is the 
profit ot their investment. 

38. Q. Doos it pay them well P — Yes. For instance, the 
Jubilee Sagar pays about 14 per cent. From the State we 
get monoy at 6 per cent, and advance at 9 per cent. 

39. Q. Do you think the movement will continue on its 
own motion P — No. For some years to come tho movement 
will lequire my fostering care. Great difficulty was experi- 
enced in overcoming the diffidence of the buhras or local 
bankers. Now they have come to Bee that the State recog- 
nises their rights. 

40. Q. Has anything been attempted in the form of 
co-operative associations ; that is, not for profit, but for 
mutual assistance P — We have agricultural hanks which 
boirow money from bohras or failing them from the State. 

41. Q. I suppose they divide no profit?— No. The profit 
goes to the reserve fund. 

42. Q. Is that movement spreading P— Yes ; it is only 
two years old. 

43. Q. Do you think it is going to he a success ? — Yes. 
To get a few people out of a village to form a company is 
not practicable. But I find in existence a very compact 
village community They have already several interests in 
common managed by a panchayat ; for instance, they 
manage the village funds. I have utilised these panchayats 
and consolidated them info a company and they boriow 
money at a reduced rate of interest which they give to 
persons of good character. Tho result of the b ultra lend- 
ing to tho panchayat is that the panchayat pays 9 per 
cent, or oven in some cases 6 per cent, instead of 18. Then 
it has safer security. The bohras have tho first lion on tho 
panchayat and are in some casos now competing with each 
otLior. 

44. Q. Is any pressure put upon the bohras P — No. 

45. Q. The security which the panchayat gives is a 
personal security P — Yes ; but they have power to lovy any 
tax among themselves. Tho panchayat represents the 
community who are all responsible. 

46. Q . So that they really pledge tho village revenues P— 
No ; the cultivator’s share of the produce. 

47. Q. How can they pledge this P— Tho panchayat 
advances money to approved cultivators on the security of 
their assets, and is empowered to roaliso its advances by 
attachment and Mile of their respective shares of the produce 
without having to go to the Civil Com fc. Tho panchayat 
boriowsits working capital from a banker or from the 
State ; and if its transactions with the cultivators result in 
a loss, the panchayat makes good that loss by levying tax 
among the people, along with other commercial taxes once 
a year. 

48. Q. In regard to this Rupnagar question, you attribute 
the fall in the subsoil water to two causes : reoent drought 
and the construction of bunds . I supposo that in the 
course of time the effect of drought should disappear, so 
that really as a matter of permanency all you have to consi- 
der is the bunds P — If thoy were removed, your wolls would 
recover their normal condition P — Yes. 

49. Q. What does a well 90' deep costP — Rs. 1,000 if 
blasting is involved. 

60. Q. How many acres would thot irrigate P— About 5 
aoros or 15 bighas each year. 

51. Q. Is it worth whilo to dig a well costing Ils. 1,000 
which inigates only 6 acres? — ¥es. 

52. Q. The crops must be very valuable. What are 
they P— Cotton is the orop the cultivators like to grow, but 
will briug pressure to make them irrigate wheat and barley. 

53. Q. What is the area of a bigha? — Half of on acio 

approximately. Our theoretical bigha is 132' aquare. The 
practical bigha is \ of an acre. . 
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64. Is tho area irrigated by these wells largely reduced 
in a famine year P— Yes, very largely reduced. Diminished 
in fact by Jrds. 

65. Q. So that your 6-arre well would, in a famine year, 
irrigate about 1J acres P— No; more than 1§ aero*. The 
reduction of water is greater in higher level and Ions in the 
lower. These wells are a real protection against famine. 
The holdings are small and well manurod. 

66. Q. At any rate the protection against famine would 
be small, seeing that the crop grown is cotton and the area 
is very much diminished P— Thoy don't grow cotton in a 
land no year. 

67. Q. Yon mean that the cot’ton fails and they have to 
sow something else. Is not cotton gown long beforo thoy 
know what tho rains are going to bo like P — It is generally 
sown in the chhota hartal or early monsoon. Tno wells 
are a very good insurance against famine. 

68. Q. You mean they make the people prosperous and 
better able to resist famine?— Yes. 

69. Q. Since 1 he State bears the cost of a well which 
fails, the people do not mind about the risk of failure. Tins 
seems to me to bo Always a danger ; could you not guard 
against it P — The site is generally approved by tho village 
revenue authorities before the advance is given for a well. 
The pannhayat considers the site. They even consult an 
opposite faction, if necessary. 

CO. Q. Do yon think a test boring would ho a greater 
security ? - Yes ; I am thinking of trying it. 

Cl. Q. You grow a great deal of cotton in the Sfcato. 


Is there any black cotton soil P— A little in the southern 
part. 

62. Q. Do the people irrigate it freely P— Yes, both in 
kliarif and rabi, and it requires less water than sandy soil. 

63. Q. I understood that owing to cracks in the soil you 
could not, irrigate bla< k cotton soil with small quantities of 
wator. Are you speaking of irrigation from wells P— No, 
Irrigation from tanks. They make very Bmall kyaries. 

Cl. Q. (Mr, Higham.)— When do they tako the water P 
— Whenever they want it. Thoy require most water in 
the sandy and lighter soil. 

66. Q. What crops aro grown on tho black cotton soil P — 
Cotton and makka . 

66. Q. When do they sow the cotton P— They sow cotton 
on the well-irrigated land early in May and on tank lands 
a little later. 

67. Q. Why do you charge more for black cotton soil P 
— We don’t. 

68. Q, Looking at the table T see that both your tanks, 
mid well irrigation has increased since tho good year of 
1897-98 P— Yob. Sixteen inches of rain is generally sufli- 
oient for our requirements if we have timely showers. 

69. Q. Your well area lias also increased P— -Yes. We 
have added 12 per cent-, to the number of wells during the 
past 12 yea? s. 

70. Q. (Mr. Bajaratna Mudaliar.) — Does the black 
cotton soil crack during the hot weather P — Yes. It is not 
the black cotton soil of the Central Provinces. It more re- 
sembles that of Kotah, Jhalawar, and Malwa. 


Mb. Mannkbs-Smith, Superintending Engineer, on special duty. 
(Jaipur, 10th November 1901.) 


1. Q. (The President *) — You have been deputed to study 
the improvements in irrigation possible in Native States P — 
Yes, to assist those States which have no Engineer of their 
own in preparing information for the Commission. 

2. Q. Of these Kishengarh is one P— Yes. 

3. Q. Have you much hopo as regards the Kliari river 
project P — I ho Kba»i river piojeet was thought of for 
Ajmer in 1884. The head-woiks of the canal were to he 
at Gurwar in Moywar territory. The Meywar Durbar ob- 
jected. Afterwaids Moywar (Mr. Monkton being Stale 
Engineer) prepared a project of their own for the Kliari. 
Two States — Meywar and Shahpura — and Ajmer have pro- 
posed projects for this river. Tho idea for Ajmer was to 
take out a canal and fill a series of existing tanks. 

4. Q. Is it a liver in which you can store water p— 
There is no place for storage in the river itself. Down 
below the bed is very sandy. 

6. Q. Is it deep below the surface P— In some places the 
banks of the river aio fairly deep. 

6. Q. Have you gono into the question of the claims of 
the Salt Department P — I was put on special duty in con- 
nection with the Balt Lake question. It arose originally 
during the late famine. Ajmer was building the Ontra 
Tank as a famine relief work, and the Balt Commissioner 
objected to its being made. Finally, the Government of 
India stopped our going on with tho work. Sinoo that, in 
April last, Mr. Dane wrote to the Government of India 
not only objecting to tho const motion of new tanks, hut 
also suggesting the removal of existing tanks. The Gov- 
ernment of India has ordered us to take observations of 


discharges of the river for a series of years to obsorvo the 
effect of rainfall in the catchment. They also asked for 
opinion on Mr. Dane’s proposals and have laid down a rule 
that no new works or improvements to tanks are to be made 
without consulting the Commissioner of Balt Revenue* My 
Superintending Engineer has asked mo to bring up this 
ease as showing the difficulties of extending irrigation in 
Kishengarh and Ajmer. (Witness shows statement qf 
discharges,) These discharges wore taken partly by Kishon- 
garb, partly by the Public Works Department, and partly 
by the Salt Department, and are perhaps not altogether 
reliable. One discharge shows that you Ioho Jibs c-f the 
discharge in 16 miles, with rainfall up to 1} inches through- 
out. catchment. Mr. Dane contends that with heavy rain 
in Ajmer the rain reaches Sauibhar Lake. If \ou have 
more than 2 feet C inehoa of water in tho lake, it delays 
the manufacture of salt. 

7. Q. (Mr. Iligham .)— 'What is tho general conclusion 
you have come to P— My conclusion Is that if there is tain 
in Ajmer and none below, moderato floods would never 
reach Sambhar, and if heavy floods, only a small portion. 

8. Q. Are there any other works in Kishengarh which 
you think feasible P — Kishengarh has taken advantage of 
nearly every site available. There are four possible sites, 
three of which are in the catchment of Sambhar ; one very 
good one at Manpura. 

9. Q. Is that one of those objected to P — Yes. 

10. Q. As regards this river Khari, is Garwar undoubt- 
edly tho best siteP Have you had a chance of examining 
itP — No ; but it has been examined by numerous Engineers 
and they have all settled on that one site. 


Kao Bahadub Sham Nath, Executive Engineer, Ajmer Provincial Division, 
(Jaipur, 22nd November 1901.) 


1. Q, (The President.)— You are Executive Engineer 
of Ajmer and MerwaraP— Yes. 

2. Q. Are all the works under your charge ? — Yes. 

3. Q. Have you had charge longP — 1 have been in 
charge of this division four different times for about thiec 
years in all. 

4. Q. Aro you a Roorkee man P— Yes. 

6. Q. Have you studied any projects for irrigation works 

in Ajmer P Do you know anything about the proposals 
for utilising rivers like the BanasP— 1 mention the Khnri 
scheme in my statement i it affects tho Ittimrar Estates. 

6. Q. Your relief works were clnofly tanks P— Yes. 

7. Q. Were sluicos built in these tanks?— Yes. 


8. Q. In overy case ? — Yes. 

9. Q. That wag not done from tho famine fund, I sup- 
pose P — Yes ; from famino fund. 

10. Q. Can you tell me what proportion of tho cultivable 
land of Ajmer distiiot is irrigated or covored by irriga- 
tion P— The total irrigated area in Ajmer and Merwara is 
68,079 acres. 

11. Q. What is the total cultivable area in these two 
districts P— The total area of the province is 734,678 acres. 

12. Q. You have not got the cultivable aroaP— No. 
Tho revonuo part of this report was done by the Revenue 
Department, and anything that refers to revenue I know 
nothing about. 


Rai Paha* 
dur Shy am 
Sunder Lai. 


Mr. Man • 
no s-Syith. 


Bao Paha - 
dur Sham 
Nath. m 
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INDIAN 1BBIGATION COMMISSION : 


Bao JBaha • 13. Q. Are you keeping up a programme of famine 

dur Sham works P— Yes. 

14. q * How many people do you provide for P— The 
programme which has been got out provides for 80,840 
people for the two districts. 

15. Q. For how many months P-- Three. 

10. Q. You talk about 1st, 2nd, 3rd, and 4th olass tanks. 
Wl at do you mean P — For assessment purposes the tanks 
havo been divided into four classes : — 

Class I . — Tliose in which tho irrigated area pays eithor 
a crop rato, varying as tho crop shown or a special contract 
into settled by agreement in lieu of the same. 

Class II . — Those in which a standaid area and a stan- 
dard revenue have been fixed, and under whioh the land 
pa) s a rato which, withiu defined limits, varies in proportion 
to the area on which crops arc irrigated or bi ought to 
maturity, and (when the supply for the spring crop runs 
short) as the number of waterings given to the field. 

Class IJ I- Those paying an assessment fixed for a period 
' of years and which are maintained by Government. 

Class IV . — Those paying an assessment fixed for a num- 
ber of years and which ure repaired by the villagers. 

17. Q. Have yon any new tanks proposed for Ajmer P— 
No. You will see from the map that the whole catchment 
of both districts (Ajmer and Morwara) has been utilized. 

18. Q. You cannot find any new sites for tanks either 
in Ajmer or MerwaraP— No. 


19. Q. What tanks have you got in the famine pro- 
gramme? — Improving and strengthening the dabs of 
existing tanks. 

20. Q. Do you ever employ famine labour on anything 
except on oarthwork P— Sometimes on dry stono masonry 
walls and also on concrete. 

21. Q. Do they make a concrete wall throughout, or do 
they employ other labour P— Solely by famine labour. 

22. Q. You hay in this statement that a oertain quantitj 
of water is left in a tank. Is that below or nbove tho sluice 
level P— Below it. 

23. Q. You don’t empty the tanks cvcryjyear P— In good 
years some water remains ; *but in othc»s there is no water, 
which is very scanty here. 

24. Q. I suppose your tanks don’t fill in a bad year P — 
No. In a year of ordinary rainfall they fill with some 
exceptions. 

25. Q. Have any of your tanks got wator now P— Hardly 
any. There is a iiltlo in a few tanks. There is some 
water in the tanks in Morwara now ; but generally at this 
time they are all empty. 

26. Q. (Mr. Ibbctson.)—ll ave any tanks been made 
during the last ten $ oars in Ajmer P — Yes. 

27. Q. How many new tanks have been made P — 28 in 
both districts, viz,, 8 in Ajmer mid 20 in Merwara. 

28. Q. Do you keep up a return of the income derived P — 
The Uevenuo Department keeps that. 


Mr. E O. 

Mawson. 


Mb. E. O. Mawson, Executive Engineer. 

( Rajkot , 29th November 1901.) 

(Replies to printed question.) 

General, Tanks. 


The following notes refer to Kathiawar, more parti- 
cularly to the central portion of the district. I served in 
Kathiawar for 2} years as Agency Engineer and had amplo 
opportunities of bocoming acquainted with tho district, 
especially during tho lato famine. The rainfall varios 
considerably, being about 80 inches near tho Girnar Hills 
and about 22 inches in the north-east ; but, excepting the 
small area with high hills, the average rainfall over tho 
whole distriit is from 22 to 27 inches per annum. In tho 
famine year the rainfall was only about 5 inches, while 
in the following year it was noaily 40 inches. Tho chief 
obstacles to the extension of irrigation are tho lack of 
capital for initial expenditure and the fear of enhanced 
revenue assessment ; the latter being duo to the fact that 
irrigation from tanks bus only been recently introduced, 
will probably soon vanish, but tho lack of capital will 
lemain a permanent obstacle. The soil is as a rule good, 
and, over largo tracts, excellent. Thoro is a temporary 
dearth of cattle duo to the great mortality during the late 
famine, hut a few years will remedy this. During tho 
short time ii ligation has been introduced into Kathiawar 
there has been no sign of injury to tho remaining cultiva- 
tion ; the area so far irrigated is so small that this ques- 
tion would not arise for many yeans even if the irrigated 
area was increased ten-fold. There arc no canals with 
continuous flow, nor are there any parts of the district 
where such canals could bo constructed. The only inter- 
mittent flow canals are small irrigation channels deriving 
their supply fiom streams temporarily bunded by very 
small earthen dams. Theso dams aro washed away every 
rains and re-made year by year. Such channels aro rare 
and can onlv be constructed in a few favourable situations, 
because in Kathiawar, owing to the soft and friable nature 
of the upper lasers of tho muram immediately underlying 
the soil, the beds of the streams aro generally from 10 to 
16 feet below tho surfuoo by the time the nullah has attained 
a, sufficient length to have a discharge suitable for irriga- 
tion. Theso small intermittent channels are entirely 
managed by the rayats; as a rule, the supply is maintained 
long enough in the cold weather to permit of wheat or 
barley crops being giown. Such irrigation may be taken to 
increase the net return due to the produce of the land by 
about one-half in a year of either ample or averago rainfall, 
as however ample tho flow it will go to waste after the 
cold -weal ho r crop is reaped. In a year of drought there 
would be no water so near the source as these works are now 
situated. I here is no fixed charge per acre irrigated, as 
these works being m Native States the recovery is by share 
of crop J J 


The tanks in Kathiawar are all formed by bunds of 
masonry or earthwork thrown across rivers, and they are 
supplied with water by the tun-ofl from the catchment area 
during the monsoon. The water is distributed to the laud 
by canals, from which small channels are taken off at 
intervals ; these channels again branching as required by the 
nature of the ground. Irrigation has only been started 
in Kathiawar, and the tanks are designed to irrigate cold- 
weather crops in years of aveiago rainfall, or to protect the 
rain crops in years of scanty rainfall, lit aveiage years no 
w liter would be required during the tnonsoon, and the hot 
weather and perennial crops will be so small as to be a 
negligible quantity. The irrigation increases the value of 
the produce of the land by the substitution of more for 
less valuable crops in years of amplo rainfall and by pre- 
serving the rain crop and thereby increasing the yield in 
years of scanty rainfall. In ordinary years the irrigation 
is not supplemented by wells, but in years of drought wells 
would be used. During the late famine, when the water in 
the Lai pur i Tank (then the only irrigation work) was 
nearly exhausted, all the old wells were used to supplement 
the tank supply. Owing to the ground boing saturated by 
the two previous years’ irrigation, the wells were, due to 
percolation, iu a much bettor ooudition than pieviously. 
The subsoil water level had risen and the wells held out to 
the end of the famine. In the case of the Lalpuri Tank 
the rato per acre varies from Its. 5 to Its. 11 per acre for 
wator rato according to tho class of soil. TLe cultivator 
may grow what, and as many, crops per annum as be likes. 
On all the new tanks constructed during the famine the 
rates have been fixed according to the crop grown. At 
Lalpuri the rate is paid on the irrigable area to whioh 
water is supplied ; on all new works the rate is charged 
only for the crop and area actually cultivated and irrigated. 
The private expenditure to bring the water on to the laud 
is practically nil. All the cultivator has to do is to make 
tho small distributing channels, and this is part of his ordi- 
nary field labour. The annual average rate per aore for 
water amounts to about Its. 4-8 to its. 5-8 a coord in g to 
the situation and soil. In the Thanas this rate is fixed for 
eaoh crop in cash. In independent States the water-rate is 
taken in an enhanced Bhare of orop. But all round it 
oomes to about Its. 5 per acre. This rate is nearly always 
levied on the actual area irrigated. The irrigable land in 
Kathiawar is as a rule nearly level, and there is practically 
no expenditure required in preparation for irrigation except 
the small cost of constructing the donas . The main 

expense of the canal falls to the landlord ; the small labour 
of making the donas on the rayat. There is piaotioally 
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very little, silt clearance or repairs necessary. For the 
main canals this falls on the landlord ; while on the small 
dorias it will form part of the ordinary field work of the 
cultivator. In all independent Slates the Chiefs make such 
regulations as thoy deem proper for the distribution of water 
and realisation of revenue. Irrigation in Kathiawar is in 
its infancy, out I have nevor heard of a case of a cultivator 
appealing against his assessment in independent States. 
Up to the present famino has been almost unknown in 
Ksthiawar. Government assistance is urgently needed to 
bring into full operation the works paitially constructed 
during tho late famino, both in tho Thanas and small 
States. No legislation appears necessary ; what is wantod 
is funds to complete tho workp already nearly finished so 
as to make them remunerative. There are very many sites 
at which remunerative and protective tanks could be con- 
structed ; but the lesser Chiefs and landholders are very 
poor, and without Government aid nothing can be done. 
As regards the silting of tanks, there is no precedent to 
quote except the small tank at Randerda near Rajkot. 
This tank has hardly silted at all. Judging from the 
water brought down by nullahs and streams in flood, there 
does not appear to be any fear of excessive silting. 

Allowing for the difforonco in level between tho bed of 
the bunded stream and the outlet, it is probable that the 
tanks will not silt up to outlet level for at least throe 
iterations, even if then. Except in occasional and very 
eavy rains very little debris is carried down by the rivers ; 
and, i«o far as Kathiawar is concerned, tho silting up of the 
tanks may be left out of the question when estimating their 
value either as paying irrigation or protective works. Tho 
country is admirably adapted for small irrigation tanks, 
as it consists of bare muratn hills with good black soil 
valleys. The muratn hills give excellent sites for reseivoirs, 
whilo the valleys, nearly level, offer exceptional opportuni- 
ties for distributing the water. The one item necessary is 
funds to carry out suitable works. In Kathiawar the staple 
crop irrigated is wheat, while the principal rain crop 
grown without irrigation is juari and in poor soil bajri. 
The effect of irrigation is to convert the juari cultivation 
into wheat crops. Tho net profit per acre to tho ray at, 
after paying revenue assessment or rajbhag and allowing 
for all out-going expenses, is from Rs. 7 to Rs. 10 per 


1. Q. (The President.) — I understand you were formerly 
2J years in this province P— Yes. 

2. Q. You came hero specially in connection with famine 
matters P — No; I camo herein June; famino declared 
itself by August. 

3. Q. You handed over your placo to Mr. Davies P — Yes. 

4. Q. (Mr. Ibbetson .)— Whore are you stationed now P — 
I am Executive Engineer, Poona. 

6. Q. You gay in your memorandum u the chief obstacle 
to tho extension of irrigation is the lack of capital." Is 
there a strong wish to have irrigation? — I think many of 
the people would be very glad to have extended irrigation. 

6. Q. If they can get loans for the purpose from Govern- 
ment P— Yes. 

7. Q.— Would they take takavi loans P— Probably, but 
there is the great obstacle of the intermingling of States. 

8. Q. I suppose you mean that any large scheme would 
require previous agreement with the different Chiefs P — 
Yes. The surplus water of a canal would perhaps go into 
a State which would refuse to pay for it. Wo have had to 
keep many of our tanks very small, so as to eonfino the 
wator to one State, though many of the tanks could have 
been made much larger with advantage. 

9. Q. How do you arrive at the figures of rainfall given 
in your statement?— I take the meun between the average 
and maximum rainfall for ten years. 

10. Q. Yon might have stoied more water than you did P 
— Yes, very much more. 

11. Q. You wore limited by financial considerations P— 
Yes, I tried to get the tanks as near as possible to the places 
where the famine works were required. 

12. Q. Are the works that you mado capable of enlarge- 
ment P-— I am afraid not more than two of them are oapable 
of enlargement. 

18. Q. Should not tAnks be made so large as to hold a 
maximum supply of water P — Each cose should, I think, be 
considered on its merits. 

14 . Q. From the point of view of this Commission, tho 
m&in thing is to see what oan be done to meet a futuro 
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acre, while the net return on irrigated crops averages about 
Rs. 20 per acre. 

Wblls. 

The average depth of wells used for irrigation is about 
85 feet. In tho north-east of the district at Wadhwan and 
near the Ran of Cutch the wells are brackish, especially in 
years of scanty rainfall. In the rest of the district the wells 
aro sweet and there is a consumable amount of well irriga- 
tion. The cost of construction varies very much. A good 
well 80 feet deep, the top 10 feet of which would have to 
be built up with masonvy, would cost about Us. 2,000; but 
there are man y wells, where the muratn is near the surface, 
which have not cost more than Rs. 400 to Rs. 700, including 
all apparatus for drawing water. Beneath tho black soil 
the whole dist rict consists of porous muram, and I ho supply 
to tho wells is by percolation. Thus all irrigation wells 
are situated in the flat land between two ranges of lising 
ground. A well onco (lug practically lasts for over ; the 
only lepnir necessary is for tho top masonry. The water is 
always roisod by mot. Tho area irrigated from each well 
varies from 2 to 10 acres and the land commanded is* 
approximately double these figures. Well- irrigation practi- 
cally doubles the value of the produce of the land by lead- 
ing to the substitution of wheat or barley for juari and 
bajri. In years of drought the wator level sinks consider- 
ably, but the extra labour in raising the water is compen- 
sated for by tho increased value of the grain and also by 
tho value of the stalk as fodder, which as a rule is not 
taken into aocount in ordinary years. On well-irrigation 
thore is no special rate. Tho Durbar gains equally with 
the rayst owing to the revenue being as a rulo collected in 
kind. Each State has its own rules as to tho share taken 
by the Durbar from woll-ivrigation, and these sharos vary 
with tho manner in which the well was constructed, «.c., 
whether the cost was met by tho Stato, by tho ray at, or by 
combination. Tomporary wells were dug during the recent 
famine, but they were not very successful. They are not 
much protection against drought, as by the time the well 
is sunk it is too late to sow any crop. The supply boing 
entirely by percolation, whan there is short rainfall the 
subsoil water-level falls and tho wells aro apt to run dry 
just when most wanted. 


famino P— Famines are very rare here. For about 70 years 
we had no real famine. These last two or three years have 
been bad, hut probably there will not bo anything similar 
for another hundred years. 

15. Q. What do you think would be tho best mean* of 
making Kathiawar strong to resist famine, should it again 
occur? — Tbo best or at least the cheapest plan would be not 
to attempt to protect the country, but to put by a certain 
sum every year for carrying out works when a famine 
occurs ; in fact, Famino Insurance Fund. 

16. Q. If there were tanks, would tho water be fully 
utilized P— I think it would. 

17. Q. We have evidence that there is practically no rabi 
cultivation without irrigation P— Practically none. 

18. Q. I suppose there are a great many possible sites for 
tankB P — Yes ; there are many good sitos where tanks couM 
bo made, but intcr-statal arrangements interfere. 

19. Q. If one could get over that difficulty, by spending 
a certain Bum of money, a veiy largo area might he added to 
the valuable cultivation of the province P— Yes. 

20. Q. It would probably be done without much loss 
even if it did not pay good interest P— I think it would pay 
about 4 per cent, or 5 per cent, on the cost ; but soma of the 
Statps are so ) oor that they would have to borrow the 
money to build the tanks. 

21. Q. Supposing all the possible tanks and wells wore 
made, how I'm would the country bo protected P— Perhaps 
10 per cent. 

22. Q. That is by tanks P — Yes. 

23. Q. You would have to add another 10 per cent, for 
wells P— Hardly ; wells are apt to fail when most required. 

24. Q. (Mr. Muir* Mackenzie.)— Did the wells give out 
in the first ) ear of famine, 1899-1900 P-— Yes , and conse- 
quently the cultivators did not get full crops ; they got 
about a ten-anua crop. 

26. Q. (Mr. Ibbetson.)— Ten annas on the full area 
irrigated by the well P— Yes. 

26. Q. ( The President.) -Do you know the Bliadar 
river P— Yes. 


Mr. E. (k 
Mawson. 
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Mr. F. 0. 27. Q. Arc there any suitable sites for making tanks in 

Mawscn. the hills P— Yes. 

™”“ 28. Q. So that, without doing any harm to Porebandar, 

we mav probably find a way for benefiting all the country 
above PorobandarP — Tlio requirements of the States higher 
up the river could he met ; but you cannot put tanks in one 
Chiefs territory without opposition from the adjoining 
territory. 

29. Q. It might he done by strong diplomatic pressure, 
or if the people themselves are impressed with the import- 
ance of irrigation P — Yes. 

30. Q. Have you been looking after the famine relief 
works over the wholo province of Kathiawar or only in 
British territory P — I had charge of tho Thanas or groups of 
small States, and also looked aftor the works in four inde- 
pendent Native States ; the other States — Junagad, Bhav- 
imgar, and Jamnagar— made their own arrangements. 

31. Q. Previous to the famine there was practically no 
tank irrigation P — Only at Rajkot. 

, 32. Q. Irrigation is not one of the old tiaditionsof 

Kathiawar P — No. 

33. Q. (Mr* Muir- Mac Jcwzic.) — Are there no disused 
tanks P — In Jasdan State there are two or three old tanks. 
There is another old bund in Junagad. 

34. Q. What is the meaning of lt doria ” P — A small 
water channel about 2 or 3 feet wide. 

35. Q. ( The President.) — Your dams are, 1 suppose, 
earthen P — Yes. 

86 . Q. Was famine labour employed on tbe earthwork P 
— Yes. 

37. Q . How did the cost compare with ordinary Public 
Works Department rates P — About 30 to 40 per cent, above 
ordinary rate 4 , exclusive of cost of hutting. 

38. Q. (Mr. MuivMacJcenzie.) — Th it is a much better 
result than in British territory p — I do not know. 

39. Q. (The President.) — Are there any works standing 
in an unfinished condition P — All but four are finished ; two 
of these have again been taken up as famine work this 
year. 

40. Q. You say in your memorandum " no legislation is 
necessary ; what is wanted is funds to complete the works 
alreadv nearly finished, so as to make them remunerative P” 
— Tho works have been constructed on the cheapest possible 
lines. Money is wanted to put them into really good order 
and complete the canals. 

41. Q. In making these tanks were you guided at all by 
any idea of having a chain of tanks down catchment 
basin?— No. Each tank is an isolated work designed 
simp’y to provide famine labour at given centres. 

42. Q. Near their homes P —As near as possible. 

43. Q. Have any tanks been actually working P — All 
of them except the four unfinished ones. 

44. Q. Are they working now P— Some of thorn are 
nearly empty owing to the scanty rainfall of 2 £ to 3 inches 
this } ear. 

46. Q. (Mr. Ibbctson) — I understand that you are 
fairly well acquainted with piaotically the whole of Kathi- 
awar P — Yes. 

40. Q. Are you well acquainted with Central Kathiawar P 
— Yes. 

47. Q. Jou say that probably the best way of dealing 
with famine is to create a sort of insurance fund P— Yes. 

48. Q. Supposing you are asked, placing that point aside, 
what are the moat effective means of protecting the coun- 
try against famine ; what would you recommend P — Tanks 
on the hills and weirs across tho rivers. 

49. Q, The construction of weirs, 1 understand, would 
be impossible without some co-operation between the States P 
— I think so. 

60. Q. This co-opeiation is possible, then P— Yes. 

51. Q. By this moans yon would protect much more than 
10 per cent, of the province P— Yes, oie-fifth ot theprovinco, 
excluding uncultivable laud. 

52. Q. The other four-fifths you cannot protect P — No ; 
much of the land is vtry bad. 

? 8 ’ R' cannot y° u improve it P — On account of the 
natural features of the land ; there are no possible moans 
of improving it. 

64. Q. Are wells possible P — I do not think water would 
be found. There are no gathering grounds for we Us. 


55. Q. Yon say a great many of these works would pay 

5 per cent, interest to Government P— Yes. 

66 . Q. Do you think it would be cheaper to lay out 
money like that than to spend it on famine relief which 
hiings in no return P — Yes, I think so, because when yon 
have famine works yon have to incur extra expenses for 
hospitals, etc. 

57. Q Would it not be still cheaper to make yonr tanks 
not by famine labour hut by ordinary labour and get your 

6 per cant, and save a corresponding amount by the protec- 
tion afforded P — 1 think so. 

58. Q . You think at any rato it would not cost tho State 
much moioP — No. 

69. Q. It would be worth whilo having these works as a 
protection against famino P — Yes. They increase the value 
and the outturn of crops all round. 

60. Q. All the woiks in the statement are nearly finished 
and aio estimated to pay a reasonable percentage and 
some exceedingly high percentages? That looks as if they 
are in full working order. Do you think that the average 
of 5 per cent, would be exceeded P — I think not. all round. 

61. Q When you estimate 5 per cent., what figures do 
you include?— Simply water revenue. 

62. Q. You do not include anything for enhancement of 
tho ordinary hind revenue P — No ; on tho other bund, we do 
not take into account loss by lands swamped or taken up by 
canals. 

63. Q. Surely an increased yield from tho area irrigated 
would be much more than compensation for that P— Yes. 

64. Q. Would you say per cent, inclusive of all 
flouroos of additional income ?• -Yes, that is a safe estimate. 

63. Q. Do you include bonefit to wells by raising the 
spring level P — No. 

66 . Q. Taking that into account you got a considerable 
enhancement P — Yes. 

07. Q. Tho profits you show are net , after deducting the 
cost of maintenance P— Yes, they soem high, tho reason 
being that the fioldB are close to the tanks. In tho Deccan 
tho water has to bo carried a long way to tho fields. 

68 . Q. You say “previous to tho famine there were 
practically no tanks." That, means that there had been no 
survey. Would it not bo a good thing to make a special 
survey to enable the Engineer to say whuio a tank is pos- 
sible and would be successful and where it is impossible? — I 
think that would he a very good plan ; but first, of all it 
would he necessary to make some political arrangement with 
the States. I do not think anything can bo done without 
that. 

69. Q. Suppose this can be arranged P — Then it would bo 
worth while making a survey. 

70. Q. I suppose the States have lost enormously during 
the famine, taking tho expenses of ielief work and loss ot 
revenue P — Yes. 

71. Q. Do you think that loss would induce tho States to 
agvoo to any measure which might protect them in future r 
—It is, I think, doubtful. 

72. Q. At any rato you think they would take loans and 
start works if the money were lent to them at. reasonable 
interest P - I thmk they would. 

73. Q. Do yon think they' are keen about irrigation at 
present? — I do not think they arc. 

74. Q. You say that about 10 per cent, of the cultivable 
land can be protected by wells so far as protection is pos- 
sible?- Yes. 

75. Q Can you not extend the wells and protect a much 
larger aiea P — I think not. 

76. Q. What is the obstacle P—Thore is a large area of 
dry crop lauds in the hills and uplands which cannot be pro- 
tected. 

77. Q. Yon say that this year you had a very short 
rainfall and most of your tanks woro empty P— Yes. 

78. Q. And still you have a substantial amount of irriga- 
tion P— At dasdan they had 8,000 acres this year. 

79. Q. In years of scanty rainfall, I suppose, tho tanks 
will not fill P— You must have ten or twolvo inches of rain to 
fill the tanks. 

80. Q. (Mr. Muir-Mackenzie.)-yVh&t is your avorago 
ttinfall P — About 25 to 27 inches. 

81. Q. Do I understand you to say that 10 to 12 inohes 
of rainfall would suffice to fill every tank P — Yes. 
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82. Q. ( Mr- lhbctson .) — With that rainfall you would 
have full tanks P— ■ Yos ; last year we had about II inches in 
one day and the tanks were tilled up at onco. 

83. Q. They were filled by a continuous rainfall of 10 to 
12 inohesP— Yes. 

84. Q. In your judgment, if you get less 10 or 12 inches 
of rainfall, there would be a very considerable chance of 
failure of crops P — I think so. 

85. Q. You charge a water-rate of 6 to 11 rupees per 
aoro on the Lalpuri tank ; do they use all the water P — Yes. 

86 . Q. They have got a sufficient area under cultivation? 
— Yes ; and the situation is favourable, as there is a good 
market within 2 miles. 

87. Q. You refer to “ small irrigation channels deriving 
their supply from streams/* Are theso common P — No. 

SB. Q. You think their number could bo increased P—I 
kink it could, vory largoly. 

89. Q. ( The President.)— In what proportion? —I cannot 
say. 

90. Q. l)o you think that much could be done in that 
way P— Yes. 

91. Q. Do you think the people would construct the 
works themselves P — 1 think they would. 

92. Q. (Mr. Ibbctson.)— You say that “ the average rate 
for water amounts to about Rs. 4*8 to Rs. 6-8 per acre 
according to the situation and soil.” Is there any remission 
in a famine year P— Yes ;we mako allowances. 

93. Q. Supposing it were found possible to increase tho 
supply of water largely, do you think it would be wise to 
reduce these rates so as to encourage the rue of wnlor P — As 
a matter of commercial enterprise, it would not ; but from a 
protective point of view it would. 

94. Q. Why not as a commercial matter P — There would 
be extra establishment charges as you increase tho area ; tho 
dams cost little to maintain ; but as tho irrigated area 
increases, the establishment charges also increase. 

95. Q. Putting the commercial aspect aside, do you thiuk 
that by reducing the rates you would on coinage the use of 
water?— Yes ; ti e people would take the water for juari and 
hajri. 

96. Q. They would water bujri and juari during the 
ruins P— Yes, if the rainfall was abort. 

97. Q. That is when you havo got water to spare P — Yes. 

98. Q. It would not affect your supply for rabi P — 
Practically not. 

99. Q. A re wells easily exhausted P— Yt s, in years of 
scanty rainfall. 

100 . Q. (Mr. Muir-Maekenzic.) — f I hey won’t work the 
irrigation wells in ordinary years P— Only to a small extent. 

101. Q. (Mr. Ibbetson.) — They could get more from 
their wells and irrigate a larger area in oidmary years P— 
Yes. 

102. Q. Does not tho level of the water in wells go down 

very much in famine yearsP— Yes, in some wells it weut 
down 10 or 12 feet. 4 

103. Q. Do y on contemplate the construction of tanks 
lidding a two years’ supply p — No. W e would lose too much 
by evaporation. 

104. Q, You do not advocate them P — No. 

105. Q. You could mako suoh tanks in some places P — 

Yes. 

106. Q. Having got your largo tanks lidding sufficient 
storage for two years, would you refuse to give water in one 
year in order to hold it for next year P — If you mean on 
the chanco of short rainfall noxt year, I think I would 
rather take the oliancc and use up all the water. 

107. Q. A fow big tanks are of very much greater value 
as iriigation works than a number ot small tanks holding 
tho same amount of water P— Yes. 

108. Q. I see it stated %t 15,000 wells made by the Stato 
in Junagad for Its. 200 each pay 60 per 00111,” If wells 
can be made to pay profits like that, why is not tho number 
very largely increased P—I doubt the figures. 

109. Q. There is a good deal of uncertainty about sinking 
wells in Kathiawar P— Yos. 

110 . Q. Can you, as an Enginocr, say with any certainty 
what would be the result of boiing for wells? — Not with 
absolute certainty, but you oan form a reliable estimate. 

111. Q. Do you think that boring would not bo worth 
doing?— I do not think it would. 


112. Q. Why not P — Wo tried boring, but for want of Mr. E. O* 

skilled labour we did not succeed. Mawson. 

113. Q. (Mr. Muir~ Mackenzie .) — Wo have bad all Boris “ “ 

of evidence as to what a well costs. Some are said to cost 

very little P— Those arc kachcha wells ; they last a year or 
two and then tumble in. 

114. Q. (Mr. Ibbetson.) — They may last 40 years if you 
proteot them P — Yes, if protected and steined 5 an ordinary 
well would cost Rs. 400 ; a large and deop well Rs. 2,000. 

115. Q. (The President.)— Mr. Gopul Das, in his memo- 
randum, says that a well 42 to 62 foet deep costs Ks. 2U) to 
Rs. 400 P— * I doubt tho figures; I do not think you can 
build a well 52 feet deep for Rs. 400. You would have to 
pay Rs. 1,600 for such a well. I havo built several wells 
and speak from practical experience. 

116. Q. What would be the diameter of suoh a well P — 

Thirty feet. 

117. Q. (Mr. Muir- Mackenzie .) — Is it your experience 
of some tanks in British territory that people would sooner 
wait to tho vory last moment for rain rather than take the 
trouble of making distributing channels and pay even the 1 
light rate which falls on them? — \os. They should bo made 
to pay a very light rate on all tho lands commanded, so that 
they pay whether they take water or not. 

118. Q. If, on the other hand, you put a water-rate on tho 
tank and first start by demanding a very low rate, do you 
think that would boa good policy P—I think there might be 
difficulty in raising the rates afterwards. I think that in 
British territory they raise the rates every five years ; it 
wuuld be very difficult to do so here. 

119. Q. Why P A man is charged low iatcs and finds he 
gets valuable crops, and profit of, say, Rs. 20 an acre. If 
vou put on a rupee more to the rate, it would be still worth 
his whilo to take the profit of Rs. 19 P— My experience is 
Unit lie will say : “ for five 3 ears I paid so much ; why should 
I now pay more P ” 

120. Q. Would there be no chance of digging small tanks 
in Bhavnagur where there black niil p— In Bhavnagar you 
could. They have also got a few vihage tanks up in tho 
north-east of Kathiawur. 

121. Q. Do you consider that tho digging of tanks or 
bunding up would be likelv to result in improvement by 
washing the soil? — 1 think it would. I proposed this for 
Runn. 

122. Q. Do you know anything about water-logged areas ? 

— Nothing. 

123. Q. You have no experience of draining P — No. 

124. Q. A great number of wells were dug iu the 
famine P — Yes. 

125. Q,. Is there any chance of these wells being main- 
tained P — Only in the western parts where water is very 
near the surface. 

126. Q. They would he unused in ordinary years P — Yes ; 
they will let them go out of repair even though they have 
mouoy to repair them. 

127. Q. Would it ho advisablo for the Slate to advance 
them money to do that P— Yob. 

128. Q. Does the State take Rs. 5-8 an acre on wells ? — 

I think they only take an increased share of tho produce ; 
one-fourth instead of one-sixth ; that is about the average 
share. 

129. Q. Does tho share of produce vary much in different 
States P— Not very much. 

130. Q, Have you ever heard of a system by which the 
Stato talas so much per kos instead of a fixed as-essmeht P 
—No. 

131. Q. I understand this is dono in Bhavnagar P—1 d° 
not know that. I have never heard of it. 

132. Q. (Mr. Rajaralna Mudaliar.)— You say famine 
is almost unknown in this district P— Yes. 

133. Q. There is practically no irrigation of recent dato ? 

— None, until three years ago. 

134. Q. The rayat is able to obtain a fairly' good outturn 
from dry crops in normal years P— Yes. 

135. Q. Do they consider that it is better to raise dry 
crops than wet crops which certainly' takes a larger expendi- 
ture P—I think it is only very recently that they have learnt 
the benefits of irrigation. Here, near Rajkot, they ha\e 
good irrigation ; every field under command is irrigated and 
there is great competition to get water. 

136. Q. ( Mr . Ibbetson.)— You are talking of irrigation 
from tanks entirely P— Yes. 



812 


INDIAN IRRIGATION COMMISSION: 


Afr. E. 0. i 37 # q, y ou sa y « Uio area irrigated by wells depends on 

Mawson. the sizo of the wells ; are there different sizes P What is 
the diameter of on ordinary well P— From 20 feet np to 60 
feet. 

138. Q. (Mr. Rajaratna Mudaliar .)— They irrigate 
only about five or six acres P— No ; about eight acros as a rule. 


130. Q, In a well 50 feet in diameter you can have about 
a dozen mots or so P— You ought to have; the people gene- 
rally use four mots in a largo well. 

140. Q. How deop is a well sunk P— About 30 to 85 feet 
on an average. You can sink a little hacheha well of 80 
feet for Rs. COO. 


Proceedings of the Government of Mysore , Revenue, dated 24th January 1902. 


Read again — 

Government Proceedings No. 4115*7- K.-1414, dated 5th 
November 1896, directing a re-classification of rice and gar- 
den lands in Davangere and six other taluks of the Chital- 
drug district with special reference to the value assignable 
to the water-supply now enjoyed by the lands. 

Read- 

Memorandum by the Superintendent, Revenue Survey, 
recoivod in August 1901 on the subject of treatment at 
, rovision of assessment of gardens irrigated by means of 
wolls. 


No. R.-3138-46-R. F.‘8-1900, dated Bangalore, 

24th January 1902. 

Order tjierbon. — After mature consideration, the 
Government of Mysore are ploased to direct that the rovi- 
sion of assessment on well-irrigated lands bo carried out at 
the re-survey according to the following principles : — 

(I) Well-irrigalcd land brought under irrigation since 
the last settlement to be assessed at simple dry crop rates, 
if the wells belong to clans I ; and within the highest dry 
rates, if the wolls fall under classes II and III. 

(II) Well* irrigated land recorded as such at the last 
'settlement should bo assessed at dry rates, if the well supply 
has failed. 

(III) Well-gardens, recorded as such at the last settle- 
ment, shall be asROBsod within the highest dry crop rate, if 
they solely depend on wells which received no aid directly or 
indirectly from Government works and fall under class I. 

(IY) Well-gardons, recorded as such at the last settlement 
if they arc irrigated from wells falling underclass II or III, 
will ho assessed on their merits. 


(V) Well-gardens enjoying both well and tank supply 
(class IV) should be assessed on the superior supply, ie. f 
the tank. 

(VI) Tho existing rates on lands referred to in rules II, 
III and IV above are not to be raised at the revision. 

The following is a rough description of the classes of 
wells referred to ubove: — 

I. Wells purely self-dependent situated neither below nor 
above any Government tank, nor below any Government 
channel, subdivided as follows : — 

(а) Pahha wells, crops grown various. 

(б) Cheap, of ton morely temporary wells used for what 

is known as (f Khushki Bag&it,*’ almost always 
oocoanut cultivation, water only necessary whilst 
trees are young. 

IT. Wells sunk all along tho lanks of streams and for tho 
most part outhide tho boundaries of the occupancies they 
irrigate. These wells are not very costly. 

III. Wells sunk within a tank series, cither above or 
below a Government tank or below Government channel. 
These wellB aro directly or indirectly dependent on 
Government works ; when they are in the ** Atobkat” of 
o tank, the holders prefer the percolation to supply by 
gravitation from the tank or other work. They like hav- 
ing complete control over the water they use. In all those 
wells, the existence and maintenance of Government tanks 
is of vital importance as koeping up tho level of tho water 
in the wells. 

IV. Wells under a tank or othor work and only supple- 
mentary to the tank or channel supply. 


Colonel 
J.P . Grant* 


Colonel J. P. Grant, Superintendent, Mysore Revenue Survey. 
( Bangalore , lHh January 1902.) 


Confining my remarks and replies strictly to points with 
which I am conversant from personal observation, or regard- 
ing which the operations of my department havo naturally 
nnt me in possession of some information, I submit tho 
following : — 

Query I.— I know the whole province pretty intimatoly, 
having personally settled seven-eighths of tho taluks, and 
have also been present at the earlier settlements in 1863, 
although at that time only in charge of measuring and 
classing operations, which however enabled mo to see the 
country very minutely. 

3. (2) and (3) of this question are embraced by (1). If 
population be sparse, it would be unreasonable to expect 
(excepting in purely grazing tracts) many cattle, and 
consequently much manure; for, excepting leaf manuic 
from the Hon go tree (pongamia glabra) used, wherevor 
available, chiefly in the eastern district of Kolar, no other 
manure is made use of. Tho most sparsely-populated 
portions of the province are the taluks of Chalfakere in the 
Chitaldrug district and the taluk of Povagada in the 
Tmnkur district. The taluk of lliriyur in the Chitaldrug 
district is also very poorly populated. Viewed as a district, 
Chitaldrug is the most sparsely populated tract in the 
province ; but the population is unequally distributed, 
decreasing from west to east. The holdings in tho eastern 
parts run very large and the dry crop lands aro but seldom 
manured. The large stretches of blaok cotton soil are 
annually cultivated, but the red and sandy stretches, being 
never manured, are put under crop only onoo in two or 
even thiee years. The western part of the district con- 
tains much smaller holdings, enjoys a hotter rainfall, and 
manure i« used more or levs. The above remarks apply to 
dry crop lands. Garden and wet lands, wherever situated, 
aro manured, The question asked is, whether such a state 
of things as 1 have described constitutes an obstacle to the 
extension of irrigation. Irrigation is more prized in the 
eastern and bad parts than in the western and better parts, 


because in the former the people have nothing eRe 
to depend upon, their dry crop cultivation being 
quite insufficient for their existence, while in the western 
and bettor pait dry crops are remunerative. I may 
safely say that tho Hparsity of population is no obstacle^ to 
the extension of irrigation, for the people, never manuring 
the dry lands, havo enough manuro for the irrigated lands, 
which are not available to the oxtont tho people are quite 
prepared to undertake. Thero are, fortunately, many 
natural springs called talpargis in tho eastern taluks, which 
aro made use of by long channels led from their source, 
and every stieam and likely low-lying Rpot is eagorly 
competed for. The eastern rayats are far more skilful 
cultivators of wet land than the western ra>ats who, 
haying dry crops to fallback on, are callous about irriga- 
tion and unskilful in regard to the little thoy have. 

(4) Tho suitability or otherwise of the soil to irrigation 
is a question of enormous importance. The auestion turns 
cntiiely upon black cotton soil, for we know that other soils 
may be pronounced suitable, but regarding the suitability 
of black soil opinions are divided. There arc considerable 
stretches of black soil in the Davangere, Chitaldrug, and 
Hiriyur tnlukB. If black soil is unsuitable to irrigation, 
important works of irrigation contemplated or in hand will 
be defeated in their main object and will certainly not be 
remunerative ; the Marikanavo projeot, for instance. 
I will briefly give my opinion for what it is worth. We 
know that the rayats who occupy black soil, rightly or 
wrongly, have some prejudice against using irrigation. 
Thoy have hardly oven made the experiment, the real truth 
being that the dry cultivation of black soil is very easy 
and a bumper year makes up for 6overal years of had yield. 
Moreovor, tho rayats of those blaok cotton soil parts are 
quitu unaccustomed to irrigation. Could the Favagnda 
and more eastern rayats be imported to Hiriyur, I have no 
doubt they could make something of tho opportunities 
offered. My own opinion is that black-ootton soil does 
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not admit of regular irrigation, and that the means of 
irrigation provided, water won Id go little farther than saving 
tlio crops by moderate waterings. I spoak hero of irrigation 
for ordinary dry crops. If black cotton soil bo converted 
into what is known as wet land, I believe that it will tftko 
several years before good crops are obtained, and then only 
because sand and other earth has gradually been intermixed 
and the whole has become friable. 

(5) Uncertainty of supply of water is a factor in depre- 
ciation overywhoie. In all, excepting the most western 
parts of tho province where tanks are of little count and 
rarely constructed, there is always more or less uncertainty 
as to whether a tank will fill. Speaking in general terms, 
this uncertainty is the greatest where the rainfall U least, 
A bad rainfall is of course an obstacle to extension of 
iirigation ; but, on the other hand, a country possessing a 
bad rainfall is just wheie irrigation is most necessary and 
most appreciated. The tanks in tho eastern parts of the 
province trust to the north-east monsoon for their filling ; 
those in the central and western parts to tho south-west 
monsoon ; consequently, in the former case, the rayats wait 
for what are called •* Vaisak ” or late crops ; in the latter, the 
rayats take, indeed generally are forced to take, " Kartik ” 
or early wet crop. Such conditions no doubt involve uncer- 
tainty and risk, but it could not with accuracy be said 
that they are an obstacle to the extension of irrigation. 

(6) Lack of capital there no doubt is ; but, us I have 
already observed, there will he no want of rayats coming 
forward, especially in the eastern parts of tho province, 
if the land and the means of irrigation are offered them. 
These eastern rayats are the men who should be encouraged 
Ly giant of loans and assistance genet ally. They are the 
most industrious of all our rayats and would repay what 
was lent thorn. 

(7) I do not believe that the fear of enhanced revenue 
assessment enters into the calculations of rayats in taking up 
land, irrigable or otherwise. 

(8) I believe the tenure in Mysore to be as sound and 
secure as any in India. 

(9) I know of no reason why irrigation should not extend 
when soil and water are available. f lhero is of course tho 
black cotton soil uncertainty, and there is also the extreme 
reluctance on the part of layats, unaccustomod to irrigation, 
to commence a new mode of cultivation., Theso points, 
especially the first, cannot he disregarded. 

4. What are known as “ swant kero ” or private tanks, when 
repaired or constructed, and maintained by privato indivi- 
duals, pay only three-fourths of tho full wet assessment. 
Tide concession is permanent ; only the full assessment is 
liable to revision when a fresh settlement is made. An 
occupant, under tho survey settlement, can construct a 
tank in his own land to irrigate lands in his holding, and 
there will he no enhancement of the revenue assessment. 

I consider the above concessions sufficiently liberal. 

G. Tho extension of irrigation does not injure other culti- 
vation ; on the contrary, it favours it, inasmuch as more 
capital is produced. Dry cultivation may stand in the way 
of irrigation of other lands, but never can irrigation stand 
in the way of dry cultivation. 

7. I am not cloar as to wlmt is meant by a canal of 
continuous flow. In tho case of river channels led from 
rivers like the Cauvery in Mysore, tho water is usually shut 
off in January and is afterwards lot on for ten days at a 
time for tho iirigation of sugarcane. If by continuous 
flow is meant that the water is let on at all times and two 
harvests rondored possible, the value of the produco of 
land would be enormously inci eased. A not unfair esti- 
mate is 'given below, not based on any average, but still 
applicable to lund which has come under my notice : — 


Description. 

Produce value, Rs. 

Year of 
ample 
rain. 

Year of 
normal 
rain. 

Year of 
drought. 

Dry cultivation . 

20 

16 

2 

River channel, two harvests . 

60 

60 

90 

River channel, single harvest . 

GO 

GO 

60 


In my experience tho supply from a good river in Mysore 
varies little. The value of tho produce would probably be 
greater in a bad year, but this I have not allowed for. It 
is impossible to say too much of the value of river channel 
irrigation. 

Vol. XV. 


9. ( 1 ) In Mysoro there aro no private owners of river 
channels or canals. 

(2) Tho commonest praotice is for tho owner to sublet 
on “ waiara ” or half tho gross produce, and sometimes on 
“gutta" or fixed rate coming to about the same figure. 
In either caso the owner pays the revenue assessment. 
This rato must necessarily be on tho area actually culti- 
vated. 

(3) Under a channel drawn, say from tho Cauvery, Its. 8 
por acre would he a high rate ; Its. 4 per acre would he a 
comparatively low rate. The difference would bo due to 
difference in facility of water-supply, difference in class of 
soil, and deteriorating qualities in the soil, as, for instance, 
salt efflorescence, llotn water and soil class are combined 
fo work out the rale of assessment. The rate is paid on 
the whole irrigable area in occupanoy. 

10. So far as I am aware, the maintenance of the minor 
distribution channels devolves on the occupant or tenant ; 
that of the main channel on Government. I nevor ha\e 
heard of recoupment being given or asked for. 

11. Salt efflorescence, “ upalwat,” or water-logging, the 
presence of any deteriorating quality or defect in the soil, 
arc, when met with, duly allowed for at time of classifica- 
tion and tho rate reduced accordingly. Water-logging is 
not very common ; the remedy is drainage. Drainage is 
resorted to in plantain gardens and in betel-nut gardens. 

12 to 21. The canals here alluded to I take to mean 
channels led from interior streams oompartd with class II, 
There aro a few such channels in M 3 sore, but the dams aro 
not necessarily temporary. I need not repeat my remarks 
on queries Nos. 7 to 11 which apply, in a modified degree, 
to these less pretentious channels. 

22 . I do not consider it advisable to encourage and assist 
the construction by private persons of works taking such^ 
high lank as river channels. 

D.— - Tanks. 

23. (1) Tho tank system has been developed to an extra- 
ordinary extent all over the province ; in the Kolar district 
perhaps moro than any whore else; hut M 3 sore, as a whole, 
possesses more tanks than any other equal area in India. 
The Engineer, the Revenue Officer, and tho rayats have 
from time immemorial been in search of suitable sites for 
tanks. It was one of the chief and most interesting duties 
of the Revenue Offieor, and tho myats were invariably 
pointing out what could he done. Under such oiroumstances, 
in a country peculiarly adapted to the purpose and contain- 
ing many facilities, an immense number of tanka have 
been constructed. They are the life of tho conntrv, and 
three-fourths of tho wells in the province are directly 
or indiiectly dependent on them. 

(2) Almost every village which possesses a tank has 
its “u^ganti” or hereditary village servant, whose duty 
it is to regulate the distribution of water. 

(3) The period for which the water supplied lasts varies 
In every possible degree from the fust class tank to the 
humble “ katte ” or pond irrigating only two or three 
acres. Very few tanks aie really first class. Two harvests 
are quite the exception ; still thoy are taken In a few in- 
stances. lly far tho majority of tanks suffice for only one 
harvest : certain under the better tanks, precarious under 
the ordinary tanks, according to the season. Some tanks 
fill every year, tho ohannols running up to Maich and 
April ; others fill only once in three or four years ; and 
why this difference should exist even an Engineer would 
find it difficult to explain. The area irrigated in some 
cases is ludicrously out of proportion to tho supply stored. 
The assessment is fixed on tho average supply of water 
during a number of years, and tho ascertainment of this 
point is one of the most difficult duties of the Classing 
Officer. 

(4) A correct answer to this question ib beyond human 
power. Thousand causes lead to more or less area being 
jrriff&tod ; the area available, the inclination, means, and 
skill of the rayats, the condition of the tank, and so forth. 

24. We may assume that tank irrigation increases the 
value of the produco of land in every case but in countless 
degrees. 

(1) Double harvests are rare. 

(2) Gardens of perennial and valuable produce aro more 
common under tanks than under river channels, and the 
class of the tank is no index to the superior garden culti- 
vation in question. The reason why gardens under river 
channels aro uncommon is that the percolation in the esse of 
tanks is so much greater. Tanks are always constructed 

% S 


Colonel 
♦ P. QranU 



314 


INDIAN IRRIGATION COMMISSION; 


Colonel fa low-lying situations; river channels rnn anywhere. 
P. Grant* Even the smallest tanks havp sometimes superior gardens 
under them. Gaulens unaided by wells aio very rare. 

(3) Already replied to under query 23. 

25. Already replied (o. 

26. This is a very important fiue stion and will be replied 
to under E.— Wells. 

27. I cannot. Circumstances vary too much. 

28. (2) The owner usually sublets on “ waram " or half 
produce, owner paying tlo revenue) assessment. 

(3) Assessment varies in every possible degree from 
almost pmely drv ciop rate to Rs. 6 or even Rh. 7. I speak 
of ordinary wet land growing rice and sugarcane. Betel- 
nut and other superior produce the State has from timo 
immemorial asserted its right to share in, and garden rates 
run higher than ordinary wet rates. 

In (2) the rato is of course on tho aron actually cultivated ; 
in (3) it is on the whole irrigable arpo occupied. 

29. Already answered under clauses B and C. 

30. The tank is the care of Government; also tho main 
channels in the ease of very large tanks. The distribution 
channels rest with the owner or tenant. I have never 
heard of recoupment being asked for or granted. 

31. Government, assists owners of private tanks with pro- 
fessional advice find woik, when necessary. Tho owner main- 
tains the tanks. Tlie minor distribution of water is very 
much the same as in the ease of Government tanks. 

32. Yes, in the case of repair and restoration of dilapi- 
dated tanks, but always under preliminary professional 
inquiry. The construction of m\v tanks I do not regard 
ns a safe concession, nor vet tho restoiation of abandoned 

♦tanks, for they have probably boon abandoned by Govern- 
ment intentionally. Carelessly granted permission might 
endanger the whole series of tanks. 

P— Wells. 

34. (1) I cannot better answer this than by submitting 
for the inspection of tho Commission (and kind return) a 
well map, which I had prepared for my own ubo, of tho 
Chitaldrug district. 

The lift of water from surface to roller or fulcrum varies 
greatly. In the Bangalore and Kolar districts, where 
water is near the surface, tho palota is used. These wells 
are exceedingly valuable and neaily all nro dependent, 
directly or indiiectly. on tanks. Water is often within 3 
and 4 feet of the surfaco of the ground. Wells of this 
kind represent, in my opinion, the most valuable kind of 
cultivation in the province* 

(5) Deponds entirely on depth of water. “Pakotas" 
where water is near surface ; “ kapilo M wells where water is 
far below the surface. 

(6) & (7) Areas varv so much that data for striking an 
averago are wanting. The area commanded by a well is 
often limited by the area in the owner’s popsesHion. A deep 
well often irrigates from 3 to 4 acres. In Bangalore and 
Kolar districts tho pakota wells aro oftefc shifted from ono 
spot to another at pleasure, or as many new wells sunk as 
may be required. 

35. In my opinion well irrigation produces tho best crops 
in the province. Irrigation from wells increases tlm value 
of tho produce of land enormously, especially in districts 
liko Bangalore and Kolar. 

(1) & (2) Under wol Is tho variety of crops raised is 
greater than under any other kind of irrigation. Suporior 
garden crops, such as betel-nut, eocoanut, panvel (creeper), 
mulberry, are, almost invariably, irrigated from wells. A 
garden, eocoanut excepted, is raroly found without a well. 
The best vegetables are always under wells. The wells aro 
in many cases supplemental to tank supply, but many 
gardens aro raised under wells alone. In gardens under 
tanks tho tank water is rarely used by gravitation ; all tho 
garden owners caro for is tho position ; tho watering is dono 
from tho well. 

(3) No acourate estimate can bo made ; the yield must 
be greatly Increased. 

3G. Any attempt to make suoh an estimate would ho 
futile. 1 was informed on good authority that the gross 
yield per acre under some of the “ pakota *' wolls exceeded 
Re. 200 in value. The variety of crops raised is so great 
as to defeat any attempt at estimate which, to be of use, 
should bo with reference to one particular crop, 

(2) The Bupply is from springs in tho case of dcon 
wells, and from percolation and the high level maintained 


by the presence of tanks in tho wells in the Bangalore and 
Kolar taluks just described. I do not think there are 
many instances of the water becoming too saline. As a 
proof of the advantage cf tanks to wells, I may mention 
that when a tank is for any reason abandoned, a storm of 
protest arises from owners of wells both above and below. 

(3) The cost of wells varies greatly from that of the 
cheap and often-shifted wells where water is near the sur- 
face to that of the deep wells sunk in less favoured Kpots. 
The wells sunk in the beds or on tho edges of streams (a 
cIbbs not inquired about bv tho Commission) are veiy chonp. 
Unfortunately, the cost of wells is in inverse ratio to the 
value of tho water when raised ; in other words, the Kolar 
and Eangalore districts have the cheapest wells and the best 
cultivation ; tho Chitaldrug district has the most, costly 
wells and inferior cultivation. Near tanks, wells are cheap ; 
independent of tanks, they are costly. A w'cll in tho former 
case might cost Rs. 30 or Rs. 40 ; in the second case, as 
much as Rs. 800 or Rs. 400. The “pakota" used indicates 
water near the surface ; tho “ kapilo ” well, where tho 
leather bucket is worked by bullocks on on inclined plane, 
indicates considerable depth. Tho “ pakota ” is common in 
tho Kolar and Bangalore districts ; tho “ kapile " wells are 
common in the Chitaldrug district — the inference is 
obvious. 

(4) Wells near tanks last long ; those independent of 
tanks and fed from springs nro uncertain ; new wells found 
near them often diminish the snpply in the old ones. On 
the whole, the duration of wells in Mysore is good. 

87. I do not think subletting is at all common in the caso 
of well-irrigated lands. 

(2) Tho assessment paid to Government by the owner of 
a well varies from Re. 1 to even Rs. 8 or Rb. 10 per aero. In 
tho ease of “kapile ” wells, tho rato is usually low. The 
rato is no proper indication of the weight of the assessment 
which is really on tho well. A well irrigating only one 
acre when it was capable of irrigating 3 or 4 acres would 
have a comparatively high rate on that one aeio. Con- 
versely, a well irrigating to its full capacity, tho rate would 
be comparatively low. Tho depth of tho wator from tho 
surface, the cost of tho well, and its duration (in houis 
working per day), aTe all factors in fixing the assessment. 
No lands aro more prized than well-irrigated lands, and on 
no lands is the assessment so easily and readily paid. 

The rate paid to Government is on the area recorded at 
tho original settlement as under irrigation ; and if the 
owner extends tho area under irrigation, no enhancement of 
revenue occurs, nor will any enhancement occur at a revised 
settlement. 

38. In the case of “ kapile " wells, difficulty no doubt 
occurs in selecting a spot, and tho man who sinks the well 
often does not know when water will bo met, and no doubt 
he runs a good deal of risk. In the high class “pakota" 
wells such difficulties and rihks are few. Government has 
been extremely libeial in advancing looney for the pinking 
of wells, but not, I believe, with very lmporiant results. As 
regards expert advice, I am inclined to beliovo that tho 
rayat has not much to learn in the selection of spot and 
sinking ; but, in tho matter of raising tho water, expert 
advico would bo of great use. Cost is the usual drawback 
in inducing the rayats to adopt any improved mode of 
raising water. What must bo shown them, by oxlubition 
at some central plaoo, is a cheap method. Expensive 
methods they will nave nothing to do with. An exhibition 
was once held at Mysore with tho above objects, and many 
good methods were practically illustrated, but they wero 
all too costly. 

39. I do not boliovo in the practicability of the sugges- 
tion here made. 

40. 1 have already stated that in tho Bangalore and 
Kolar districts, and in short anywhere whore water is near 
tho surface, wells aro not only cheap but aro often temporary, 
their site being shifted frequently and new wells sunk as 
required. They are not only extremely valuable for the 
crops raised, but they oke out tho moans of subsistence 
wonderfully in bad years. A yoar of scarcity, if severe, is 
not a timo when people care to engage in constructing 
wells, even when helped by Government. Every encourage- 
ment, however, should be given, and no more fitting object 
for the rules framed under section 194 of tho Land Revenue 
Codo (Government Proceedings No. 2548-66, datod 10th 
December 1901). 

General, — Tlie Commission have left out of their quen- 
tioning8 somo classes of irrigation which desorvo a word 
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3falnad riee lands . — In tlie western (Mninad) tracts 
thoro aro largo areas of rice land dependent upon perennial 
hill streams unaided by tanks. The water-supply is very 
certain and a considerable proportion of tho lana is double 
crop and will continue to be eo unless any unwise policy 
denuded the forests, when they would certainly revort into 
single -crop lands. 

These vice-producing tracts (T say nothing of the bet el- 
nut gardens of whinh the Mainad is the borne) are of 
immense importance to the country generally. 

T Veils in beds and edges of streams*— A far largor 
proportion of well irrigation than is generally supposed is 
conducted on the banks of streams, or rather in the holdings 
which adjoin them, by means of wells snnk in the beds or 
just on the margin of such streams. This is a very common 
featuro in Mysore well cultivation, and fortunately such 
cultivation is found to a considerable extent in the eastern 
and no» th-eastern parts of the Chitaldrug district, of which 
I havo given so unfavourable an account. 

41 Saguvali kattes " in black boil.—In the black cotton 
soil tracts in the Hiriyur, Chitaldrug, and Davangere tnlnks 
of the Chitaldrug district there is a practice, very common, 
of running up embankments in favourable spots, not to 
hold water, but to collect silt and soil. In these “ sagnvali 
kuttcH,” as they are called, evoniin bad seasons, jola, obonna, 
and sometimes wheat and cotton, aro raised, whore else- 
where the crops aro a failure. These works should bo 
encouraged ; at any rate they should never be prohibited. 
They do not, concern the irrigation question, but are worthy 
of montion as an undoubted factor is in the guard against 


bad Bonsona. As bearing upon the question of irrigation so 
far ns it can be affected by the revenue demand, I may 
montion that the Government of Mi soie lms most wisely, 
indeed necessarily, sanctioned an entire re-classification of 
the water supply to all irrigable lands. This re*olftssifioa- 
tion is completed in about six taluks and will bo incor- 
porated in the revision settlement. The measure ensures 
two desiderata — 1 

Jst. — The wet assessment will bo based on the data of 
tho present time, not on the data of 30 years ago, since 
when many changes in water-supply havo occurred. 

2nd *— A liberal policy in tho revision of the assessment 
of well-irrigated land will be possible, calculated to afford 
every encouragement to the present holders of wells and to 
others who may wish to sink new wells. It is premature 
to sketch the outlines of this policy, but I havo no doubt it 
will bo on liberal lines. 

If I may be permitted to offer an opinion, I would say 
tlmt tho true policy for the Mysoro Government to adopt, 
in view of the contingency of bad t-easons, is a thorough 
repair of tanks, large and small, or major and minor, as* 
thoy are defined. 1 have shown that throe-fourths of tho 
wells are dependent, ono way or another, on tanks ; and in 
doing the best possible for the latter the former will equally 
improvo. River channels have every care and contribute 
enormously to the general prosperity, but the tanks, not 
forgetting the small ones, and the well* so intimately allied 
with them, are the very life of the people, and what relief 
they give in bad times is at the pooplos doors. 


1. Q. (The President.)— Yon havo been for many years 
connected with Mysore? — Yes, since 1863. 

2. Q. No doubt you have seen many changes in the 
province sinco then u — Yes, great obanges. 

3. Q. Looking back to the dark days of famine, is the 
country in a better position than then do you think P — Yes, 
owing to the extension of railways, improved irrigation and 
general advance. 

4. Q . You say in paragraph 4 “the suitability or other- 
wise ot the soil to irrigation is a question of enormous 
importance. The question turns entirely upon black cotton 
soil." That is exactly our experience wherever we have 
been ; this question is most important ; do you differentiate 
between black cotton soils P — I think it would depend 
chiefly on the locality and the inclination of the people. I 
know of many eases in which black cotton soil is irrigated 
fairly successfully. I am told that when ciops aro grown 
on it, the grain becomes coarser and the straw improves ; 
the fact is that people are unwilling to attempt irrigation 
on black soil, not so much because they think it cannot be 
irrigated, but becauso they are disinclined to attempt a new 
mode of irrigation. I think it depends on tho locality ia 
which the black soil is situated and the agricultural skill 
and inclination of the poople. If tlicro were black soil in 
the east of Mysore, there is no doubt that it would be taken 
up; if you offered it in the centre of Mysore, where the 
population is not so great and dry cultivation is sufficient, 
people would not willingly come forward and take it np. 

5. Q. They would be content with their dry cultiva- 
tion P—Yes, if the population is not very large ; if the 
population is large, they would undoubtedly take it up. 

(>. Q. Would they grow and irrigate dry crops upon 
it P — I think the utmost they would do in the parts where 
black soil is found would be to attempt to savo their crops ; 
I doubt if they would undortako wet cultivation, that is, 
rice and sugarcane. 

7. Q. (Mr. Ibbetson)— Aro you speaking of tho Mysore 
district P — Tho central parts of Mysore. 

8. Q. (The 1 ’resident.) — In the other parts?— I think 
they would take it up in well -populated parts. 

9. Q* Would it be mainly rioeP— Uioc and sugarcauo. 
In the extremo cast of Mysore people are very skilful wot 
cultivators ; I believe they would take up any irrigation 
that offered ; in the central parts, where the population is 
not great, dry oultivatiou suffice**. In Tumkur thoy will 
not come forward nnd undertake irrigation ; that is my 
experience. 

10. Q. We have found the answer given in many places 
that if black soil is not very doep, and if there is muram 
below it, thev would irrigate ; but if there is a deep stratum 
of black soil, they would not P— I think almost all soil 
changes its character undor irrigation ; a mixture even a 
little below tho surface would bo an advantage ; there is not 
the slightest doubt that if black soil were taken up for 


irrigation, it would change its character after four or five 
years ; silt and other soil would be introduced ; it would 
improve though it would tako time; that is what I am 
told. 

11. Q. We havo been given to understand that irriga- 
tion of black soil would only be rcsorte l to undor pressure 
in a year of drought for dry crops ; and it in only then 
that tho rayat would tako water ; what do j r ou think P — 1 
think so. There has never been anything done in Mysore 
to show what tho people would do ; thoy havo boon unwilling 
to undertake an experiment, and we have no means of 
knowing what thoy would do. 

12. Q. As far as I remember of Mysore, thoy prefer 
growing their own food, such as ragi and chulam to rice P — 
Yes, ragi and jowar in certain parts. 

13. Q. In the famine days people preferred ragi to rice 
in the famine relief camps P — Yes. 

14. Q. You allude to the many natural springs ; whore 
are these springs found?— If you take a line fiom Korta- 
giri, cast of Tumkur, and proceed northwards towards 
Mulkalmuru taluk, it is along that line that the channels 
aro found ; there are u great many rooky hills very conducive 
to the existence of these channels, and thoy are of great 
advantage to tho country. 

15. Q. Tho springs discharge enough water to make it 
worth while to make the channels ? — Yes ; they carry their 
channels a long way. 

16. Q. Have they natural channels P— Thoy havo to 
make the channels. 

17. Q. (Mr. Nicholson.) — Would they irrigate up to 50 
acres P — -I should say thoy would in aomo cases. 

18. Q. Whore the supply is good P— Yes ; that would bo 
a large area. 

# 19. Q. Usually it is only a few acreB P — Yos ; still somo- 
times up to 50 acres. 

20. Q. (The President .) — You say in paragraph 0 
c< these eastern rayata are the men who should be encouraged 
by grant of loans and assistance generally. They aro tho 
most industrious of all our rayats, and would repay what 
was leut them.*' With what object aro these loans 
given P— For wells chiefly. I aui alluding more particularly 
to the rules which have very recently been framed under 
section 194 of tho Land Revenue Act. 

21. Q. That applies to Mysore P — Yos. 

22. Q. Are they readily availed of ?— I don’t think the 
rules have boon working sufficiently tong for us to know * 
duriug the famino efforts were made to get tho people to* 
sink wells ; that is not a time at which they are prepared to 
do anything ; it is a mistake, in my opinion, to try to push 
the people to borrow mouoy ; let them como forward of 
their own accord. 

23. Q. (Mr* Ibbetson.)— * Aro these rules for Government 
advances P— Yes. 


Colonel 
r . P. Grant. 


% S 2 



316 


INDIAN IRRIGATION COMMISSION: 


Colonel 2i. Q. Had thoy not been made before P— They were 
P. Grant. Vdry recently made. 

26 Q. Had no advances been made previously P — Yes; 
during the famine Mysore has always been very liberal in 
tho matter of advances. 

26. Q. (Mr. Muir •Mackenzie.)— Were # they made 
only in the famine P — No ; there are rules existing for the 
grant of loans for many objects ; they have not been 
embodied in any rules under the Code. 

27. Q. In executive orders P — Yes. 

28. Q. (Mr. Nicholson.) — The agricultural banks scheme 
is one method of advancing takavi to groups of rajatsP — I 
believe so. 

29. Q. A groat deal has been given by that moans ; has 
there notP — I am not in a position to give a positive answor 
on that point# 

80. Q. (The President.)— Is there much dissatisfaction 
with tho state of the tanks not boing kept up to tho 
mark P— Yob ; there is a great deal of trouble in that respect ; 

* I allude chiefly to the minor tanks ; thero are 40,000 tanks 
in this province ; minor tanks are of vary great importance 
to the people ; there is always difficulty in getting them to 
take their share in keeping them in order ; so far as I know, 
the rayats will nevor let a tank breach ; should there be 
danger of a breach, they at once ropair it ; but instead of 
good work being done, there is always makeshift work, 
which is, I imagine, unsife; they are most reluctant to 
have anything to do with the ordinary maintenance, though 
they are aware of the advantage of these tanks. 

31. Q. Is there a feeling that Government should do 
it P— Thoy are always desirous that Government should do 
it and ask that Government should do it. 

32. Q. In Bombay there is a feeling among tho people 
that, if they pay wot assessment, then Government Bhould 
keep the tank in order P — I do not think they quite under- 
stand that question ; I am talking of the ordinary rayat. 

33. Q. You say in paragraph 11 “salt efflorescence, 

* npalwat,' or water-logging, the presence of any deteriorat- 
ing quality or defect in the soil, arc, when mot with, duly 
allowed for at time of classification and the rate reduced 
accordingly. Water-logging is not very common ; the 
remedy is drainage.’' Is drainage being practised P — 
Drainage must bo carried out in sugarcane cultivation, 
plantain gardens, and betel-nut gardens. 

34. Q. Has tho necessity been found for making regular 
deep drainage channels to carry off the water from irriga- 
tion P— I am aware of no such work ou a large scale. 

35. Q. Do you know instances whore salt effloresconce has 
come out and been washed awayP — No. 

36. Q. (Mr. Muir* Mackenzie.)— Is any drainage done 
by Government P— -I am not aware of any. 

87. Q. (Mr. Nicholson .)— The configuration of the 
country lends itself to natural drainage P— Yes ; there is 
4 ioie or less drainage in all garden cultivation. 

38. Q. ( The President.)— As years go by and tanks silt 
np and sites bocomo less easy to get, I suppose one must 
look for extension of wells as the real thing to fall back 
upon P — Certainly I think so ; but in my experience wells 
follow tho tauks. 

89. Q. If there was no tank, there would bo no well P — 
In very many cases ; no tank, no well. 

40. Q. The whole spring level is raised by the tank P— I 
think bo ; there are a great many tanks in those provinces 
which are never used fol irrigation ; there arc no sluices; 
there are gardens below them and wntor is only used by 
percolation ; they are exceedingly valuable to the gardens 
below them. 

41. Q. Are the tanks of any size P-— Yea ; they are 
comparatively largo. 

42. Q. Capable of irrigating 50 or 60 acres ? — The ground 
bjlow is occupied by eoooannts chiefly ; I might instance 
one locality whero that exists uear Budihal, south-west of 
Chitaldrug. 

43. Q. (Mr. Ibbetson .) — Is the benefit that tho garden 
derives merely, from the natural percolation, or is a well 
sunk P — The object is to get the percolation ; in o very case a 
well is sunk, a tank is really of benefit to the garden 
through the well. 

44. Q. (The President.) — Under the circumstances the 
well need not be a very deep one P — -No ; as a rule, where 
wells are dependent on tanks, water is comparatively near 
the surfaoe. 

45. Q* Ib the “ pikota " onough P— Yes. 


46. Q. Are those wells generally pakka P— No. 

47. Q. Merely holes P— Very often ; as a rule, the more 
a well is dependent for its existence on a tank, the more 
easy is the sinking of the well and the oheaper is the well. 

48. Q. It is not worth while to make an olaborate 
masonry structure P — Thoy don't do it ; vory often so cheap 
is the well that they shift iis position. 

49. Q . (Mr. Ibbetson.)— Why P— Because, supposing a 
man bus 4 to 5 aoros in any part of which a well can bo 
sunk, one well would scarcely be sufficient to let him culti- 
vate easily ; therefore he makes two or three ; were thoy 
expensive wells, he would not undertake so much. 

50. (The President.) — I suppose you count on getting 
water within 8 to 10 fectP— Muoh less. 

61. Q. Your woll is a matter of a few rupoos P— Yes. 

52. Q. (Mr. Muir*Maekentie.)—T.% water so near the 
surface, even in the case of tanks, that have silted up P - 
Undoubtedly, the silting up of the tank does not affect the 
water level. 

53. Q. Evon when the tank has gone so far as to be 
useless for irrigation P — The tank is still beneficial to the 
well. 

64. Q. ( The President.)— You say in paragraph 37 
“ a woll irrigating only one acre when it was capable of 
irrigating 3 or 4 acres would have a comparatively high 
rate on that ono acre. Conversely, a well irrigating to its 
full capacity, the rate would be comparatively low.” Is tho 
rate liable to be changed from year to year? — No. 

55. Q. Would a man, irrigating one acre with a well 
capable of irrigating 3 or 4, go on from year to year irrigat- 
ing only one. How is the rate fixed P— Tho rate is fixed per 
acre, although practically worked out upon the well ; suppos- 
ing a man exceeds that area, it is recorded and nothing 
more will he charged. * 

60. Q. Or, if he diminishes it, nothing will bo reduced? 
— No. 

67. Q. Has any mechanical improvement ever been 
introduced as regards water-lifting apparatus P — I have 
not seen any. 

58. Q. Do tboy use a leather hag with a spout P— On 
certain wells. 

69. Q. With a hose at the lower end P— I have not soan 
the hose. 

60. Q. You say “a year of scarcity if severe is not u time 
when people care to engage in constructing wells.” In 
some places the famine of tho last few years has given a 
tremendous impetus to the taking of loans for constructing 
wells P— I believe that the number of wells sunk during 
the famine in Mysore was not great. 

61. Q. You say towards the ond of your paper “as 
bearing upon the question of irrigation so far as U can he 
aflected by the tevenue demand, I may mention that tho 
Government of Mysore has most wisely, indeed necessarily, 
sanctioned an entire re-classification of the water-supply to 
nil irrigable lands. This re-classification is completed in 
about six taluks and will be incorpoiated in the revision 
settlement.’' That re-classifioation will take a long time P 
—Yes; the re-classification will have to prooood, excepting 
in those six taluks, immediately after the re-survey. 

62. Q. Is there a settlement going on now in the taluks P 
— It is just commencing ; I am about to submit proposals 
in the matter for the first two taluks. 

63. Q. You say at tho end of your note “I would say 
that tho true policy for the Mysore Government to adopt in 
view of the contingency of bad seasons is a thorough repair 
of tanks, large ana small.” Would you make them over to 
tho Public Works Department to do P—1 believe the Public 
Works Department are very much opposed to that being 
done. I don't suggest tho means, however the end is 
attained ; tho ropair of these tanks is most important, 
because the wells depend upon them. 

64. Q. Of course you remember Sir Riohard San key’s 
scheme. At the end of the famine we came to the conclu- 
sion that it was too costly to continue ; I think his argu- 
ment waB that we should begin at the smallest and make 
every unit complete in itself. It was held that however 
valuable this might be, it was prohibitive in point of cost 
after tho hoavy losses of the famine. I don't know what 
has been done since P— (No answer.) 

65. Q. (Mr. Hig ham.)— Yon said, if black ootton soil was 
converted into wet land, it would take several years before 
good crops were obtained ; when that is the case and good 
crops are obtained, do you think that the profits of estiva- 
tion are such as to make it worth whilo to give up dry 
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cultivation P. What arc the profits of cultivation on irrigated 
black soil as compared with the profits of dry cultivation P 
— I don’t think the profits on irrigated black soil are 
greater than on Ted. I don’t think theie is anything 
very exceptional about black soil. 

66. Q. That would in itsolf bo a reason why people are 
not anxious to take to irrigation P — I don’t think the people 
know what would happen if they irrigated block cotton 
soil ; they are afraid to undertake it ; it is something new. 

67. Q. In oases where they havo taken to it and wet 
cultivation has been introduced, could yon say that they 
ore better off than when they irrigated dry crops P — I think 
they would bo better off. In Yelandur and other parts 1 
have seen very good black soil and very good wet crops. 
That hears out what I say that it more laigely depends on 
the locality and temper and inclination of tho people than 
on almost anything else. 

68. Q, {The President.)— And the density of the popula- 
tion P — Yes. 

69. Q. {Mr. Higham.)—kxe the holdings very large P— 
In tho eastern parts of Mysore the holdings are very large ; 
it is practically virgin soil ; they plough it up thoroughly 
once and then don’t plough it for 12 or 15 years ; they pull 
the crops op by tho roots, pass a harrow over it, and the soil 
is ready again. 

70. Q- That rather affects the question ; docs it not ; even 
supposing that a man might got a great deal more out of 
one acre of wot cultivation than out of ono acre of dry, the 
comparison should be rnado not between one acre of wet and 
one acre of dry, hut between ono of wet and two or three of 
dry P— Quite so. 

71. Q. They would not convert the cultivation into wet 
except under great pressure of population P— I think so. 

72. Q. And sub-division of holdings P —Yes, and the in* 
troduction of more skilful cultivators who know what wet 
cultivation is. 

73. Q. I have heard of two tanks in Mysore that are in 
black-ootton soil ; one is a very ancient tank, 2C0 to 300 
years old, the Sulekeri ; do tho people irrigate from that 
tnnk P — Attempts to induce people to come and irrigate 
under the Sulekeri tanks havo been practically a failure ; 
land was offered on very favourable terms, but tho induce- 
ment has not been found sufficient, although tho rates are 
certainly not high ; it is not very healthy under the tank ; 
and, as a matter of fact, tho cultivators have not come for- 
ward. 

74. Q. May that be taken as atypical Inafcanco of the un- 
willingness of the cultivators to cultivate black soil p —Yes. 

75. Q. (Mr. Muir-Mackenzie .) — Is cotton grown in the 
soil commanded by the tank P —No. 

76. Q. (Mr. Higliam.)— Another tank is of more recent 
construction— tho Kumbakatti; is that a failure tooP — Yes; 
that is a failuio for the sumo roason that tho people are 
disinclined to come forward. 

77. Qr (Mr. Ibbetson .)— I believe that the famine of 
1876 is the only ono on rooord as having happened hero P — 
There was great scarcity in 1866. 

78. Q. Sinoc 1876?— There has been nothing that I 
should call severe. 

79. Q. Not evon severo scarcity P— No. 

80. Q. You have said that tho provinoe is better pro- 
tected against famino now than it was in 1877 ; setting 
aside railways and tho general development of the country, 
in what degroc do you think it is now better protected than 
it was ; has the irrigated area been extended P — By tho ex- 
tension of irrigation more than anything etae, without refer- 
ence to any change in the mode of irrigation. 

81. Q. lias the extension been great P— There has been a 
great extension in the channels from rivers ; there have been 
a good many tanks made. 

82. Q. And wells P— Some wells have been undoubtedly 
sunk. 

83. Q. Have these channels from rivers boon mado by 
Government or by tho people P— By tho Government ; they 
aro more extensions than new works, — extensions to existing 
chaunels. 

84. Q« Take the new tanks ; I suppose capital and revenue 
accounts are kept for them P — Undoubtedly. 

85. Q. How far havo they paid Government by direct 
return P— I believe before any tank is undertaken, it is as- 
certainod that the return shall be, at any rate, adequate ; I 
have nothing to do with that ; I think the Public Works 
Department oould give the information. 


86. Q. How far is there room for further extensions in 
irrigation from channels P — As regards what are called •?, 
river channels, almost all we have aro led from tho Cauvery 
and llamawatteo. (Addressing President.) In 1878, when 
you wore here as Officiating Chief Engineer, you questioned 
the amount of concealment in river channels; the area was 
put at 47,000 acres, and that area was supposed to be irri- 
gated ; my departmeut then took np the woik and tho figures 
now are 73,000. 

87. Q. I mean is thero any room for further expansion P— 

I think that must be gauged from the area irrigated, which 
i-. 73,000 acres. 

88. Q. Do you think tho 73,000 can bo increased P— I 
think so. 

89. Q. (The President .)—' Do you mean that since 1878 
channel irrigation has extended from 47,000 to 73,000 P— 
The 47,000 acres havo been ascertained to be really 73,000 ; 
the increase is chiefly duo to concealments ; 60 per cent, 
excess has boon discovered and the profit of course Has boon 
very great. 

90. Q. (Mr, Muir-Mu chen z ie.) —No groat extension of* 
actual cultivation lias been made apparently P — There has 
boon a good deal ; undoubtedly there has been extension of 
channels. 

91. Q • [Mr. Ibbetson .) — Do you think a farther sub- 
stnntial extension is possible P — Not a very large amount ; 
a moderate amount. 

92. Q. As regards tanks, is thore room for extension 
there P — I should say thero is less room, becauso every 
available spot lias been taken up ; anybody, looking nt a 
typographical map for rites for tanks to find out whore he 
could make them, would find himself forestalled everywhere. 

93. Q. Is there a largo proportion of tanks silted up so 
ns to be practically of no use for irrigation P — No doubt a 
large number are Billed up and a good many aro not used 
for irrigation. 

91. Q. What I wanted to know was how fast tho process 
of silting up is going on P— I cannot say. 

95. Q. You have not derived any idea of the life of a 
tank from what you have seen P— No ; I havo not attempted 
to form an opinion. 

90. Q. When your tanks are silted up, you say there aro 
no more sites available? — There must be vory fow. 

97. Q. The reason that you cannot oxpand being not 
that the water is all used up, but that there are no unoccu- 
pied sites P — Yes. 

98. Q. You said there are parts where black soil is irri- 
gated successfully ; what is tlm depth of the soil in those 
parts P—1 should say it was very deop. 

99. Q. That is to say, more than 3 feet P— Certainly. 

100. Q. What do they grow there P — Bice, sugarchne, 
wheat, and onions, garden crops gonerally, 

101. Q. Is it what you would call high class black soil? 
—•There are gradations ; I should call it high class; black 
soil for garden crops is more workable than when used for 
rice. 

102. Q. Why P— They can divide tho land to bo irrigated 
into little plots which aro more undor command ; it would 
be impossible to flood a large extent of black soil ; whorcas 
little divided oompartments could easily bo manipulated; 
for this reason black soil is more favourable for garden 
cultivation than for rice. 

103. Q. You spoko of tho extreme reluctance on tho part 
of tli o ruyats to attempt tho experiment of irrigation on 
black soil ; has such irrigation extended at all while you 
havo been in the province P — I am not aware of it. 

104. Q . You don’t know a place where they used not to 
irrigate when you c%mc here, but where they have taken it 
up since P— I don’t, know of any blaok soil being taken up 
for irrigation on a largo scale. 

103. Q. (Mr. Muir- Mackenzie.)— Do you know of other 
classes of soil being taken up P — Yes. 

106. Q. (Mr. Ibbetson.) -What is the rule with regard 
to enhancement of assoNsment whcie a man who is pft)ing 
dry assessment makes a tank P— Tho courso is this : his 
land is assessed at a wntcr-rato of Its. 4 ; but in considera- 
tion of having constructed a tank and maintaining this 
tank one-fourth is remitted ; he is not liable to enhancement 
except in so far as the full rate may be altered or reduced. 

107. Q. You sav that three-fourths of the wells in the 
province are directly or indireotly dependent on tanks ; does 
that mean that the areas whore wells can be made apart 
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Colonel from tanks are Jimitod P—1 think myself that tanks arc a 
J, P. Grant . great doal older than wells ; wells arc sunk below tho tank. 

108. Q. Supposing yon have a tank from which yon 

have ohanneU and can irrigate the land) and under that 
tank there are n number of wells nsing the under-ground 
storago. Your channels enable you to distribute the abovo 
ground storage ; do you, in order to avoid using two sources 
of supply on tho same land, carry tho direct iriigaiion from 
the tank beyond the wells and supply it to land on which 
there is no well ; or do you give the direct supply to tho 
same land that the wells are already made in P— As a rule, 
it will bo found that where wells exist they don’t uso the 
water from the tank ; in that case tho water passes to what 
we call wet land. 

10J. Q. That is tho rule P — Yes ; now and again we find 
that a man uses both supplies, but that is not usual. 

110. Q. Do you do anything to prevent him using both 
sources ot supply so as to economise the water P — Sometimes 
a man has got a piece of land situated under a tank in 
which ho has a woW to which tank water can also be given, 
that man, during the currency of tho settlement, ^ays I 
'want tank water too ; in that case inquiries would bo made, 
whether, looking at the requirements of the others, lie can 
receivo the water. Very often it is decided be must go on 
cultivating without it. 

111. Q. You would give the preference to a mau without 
a well P— Yes, as a rule. 

112. Q. (Mr. lligham.) — Are wolls over abandoned for 
tank water P— Very rarely. 

113. Q. What is the reason P— Because he prefers bis 
woll water to any other water; bo likes his own supply 
which cannot be interfered with, lie would profer a 
small tank to a big one. 

114. Q. [Mr. Muir- Mackenzie.)— Which assessment is 
higher P — Bag ait is higher, because Government have 
always claimed their share of wliat is called superior pro- 
duce. 

116. Q. (Mr. Ibbctson.)— Supposing you had half n 
lakh of rupees to build wells with, how do you think you 
would do most good to the people and protect them effec- 
tually by building these wells in dry lands where they have 
no meuus of irrigation or sinking them under tunics where 
they already have water available P — The tanks have taken 
up all tho good sites ; it is very improbable that }ou would 
hud any good sites for wells. 

116. Q. There are hardly any places where wells could bo 
sunk with advantage P — 1 think there is very little suitable 
ground left for sinking wells. 

117. Q. Do the villageis regulate the distribution of water 
from tanks themselves? — It is done by the nirganti. 

118. Q. Are there many disputes?— I have heard of very 
few. 

119. Q. I have heard elsewhoro that if a tank does not 
till up, so that tho supply will not be enough for tho land 
which requires water, the people will not use any of tho 
water, because they cannot decide who is to use what there 
is P — i have not heard of such a case. 

120. Q. Do you doubt if that is the ease P— It is not in 
my experience. 

121. Q. 1 understand that your revenue ou wot land is a 
consolidated rovouue, — paid whether they take water or 
not P— Yes. 

122. Q. Even if a tank is empty, they will pay their 
regular assessment P— Yes. 

123. Q. You say it is most difficult to got people to do the 
petty repairs of their tanks ; is there any sort of penalty 
which can be imposed, making a man pay double the value of 
the labour, or anylning of that sort ; is there any law to 
that effect?— 1 am not aware what power Government has ; 
it is laid down in the old standing custom of tho country. 

124. Q. Who has charge of that work : the Public Works 
Department or the Revenue authorities P—1 think it. is a 
dual management. I have nothing to do with it. 

126. Q. With regard to advances, Government advancos 
wore common enough before the introduction of the new 
rulosP— Yes ; I think tho rules wore framed more because 
the Code laid down that certain rules should be framed; 
advances were made bolore under working rules. 

126. Q. Do yon kuow anything about them or their 
working? — I have had nothing to do with them. 

127. Q. Have you heard people talking about the terms 
0 n which Government money is advanced ; do you know 


any points on which they complain P— I have heard no com- 
plaint*. 

128. Q. You say new wells diminish tho supply of old 
ones P— In making that remark I had in view some inde- 
pendent wells, not tank-fed wells. 

129. Q. Can you give any idea of how near it U safe to 
build wells to one another without risk of their interfering 
with one another's supply P IIow many wells could yon put 
into 60 acres, for instance P — It would depend entirely on 
the water stratum ; in wells under tanks there might be any 
number ; where wells are dependent on springs you could not 
excoed one well for 5 or 6 acres ; otherwise there would bo 
dangor of their robbing one another. 

130. Q. Is thorc any system in Mysoro of giving a roan 
who constructs a new irrigation work an irntm , say one- 
tenth share of the returns of his holding P— There used to 
be a one-fifth share allowed or pcinch-hissa ; now it has 
been changed to one-fourth remission. 

131. Q. Were there many works constructed under that 
old paneh-hista rulo ? — There wero a groat many. 

132. Q. What was it exactly P — A man got off one-fifth 
of the whole assessment. 

133. Q. Have you ever heard tho abolition of the old 
panch-hissa rulo regretted P— No. 

131. Q. I understand the old panch-hissa rulo was a 
share of tho returns from Ins holding P— I cannot say for 
certain ; I think it was in the same nature as the present 
rule. 

136. Q. Wo have boon told that tho wot lands under 
tanks are mainly held by the richer and non-agrioultural 
classes, and that the poorer cultivators will not take them up, 
becau-o they are afraid of tho risk of Lad year’s ; is that your 
experience? — It is my experionco entirely with reference 
to the channel lands which are altogether in the hands of 
capitalists ; it would not apply to tanks. 

136. Q. How did they come into tho hands of capita- 
lists P — I think in many cases they were acquired by Brah- 
mins who watched their opportunity of gutting them. 

137. Q . Aro the channel lands particularly valuable P— 
Very valuable. 

138. Q. Do you think that applies to channel lands 
only P— Yes. 

139. Q. (Mr. Muir- Mackenzie.)— You say that there 
aro no lands more prized than well-irrigated lands, and yet I 
understand that the rate on well lands is higher than the 
rate on vice lands? — 1 don’t think the into is higher for the 
reason I explained ; the acreage rato may appear higher, 
but it is ically not higher. 

140. Q. I understood you to say that, it was tho custom 
of the State to take a share of tho more valuable produce, 
and that that made the assessment higher? — 1 was alluding 
chielly to the betel-nut gardens on which the rates are very 
high, simply because the Government have always had 
their shave of the superior produce ; and not only that but 
the export duty is 23 per cent, higher than tho land assess- 
ment. 

141 . Q. Still I imagine it is true of those lands as of other 
well-irrigated lands that no lands are more highly prized? 
—Yes. 

142. Q. And on no lands is the assessment more easily 
paid P— Yes. 

143. Q. In a year of famines is it tho case, as in 1876, 
that the great majority of tho tanks would bo empty P — 
Yes, I think so. 

144. Q. I don’t understand bow, except in tho mere 
matter of river channels, the country is bettor protected 
now than it was then by the extension of irrigation P — It is 
only pioteoted by increased crops. Apart from laud under 
channels, I don’t think I could say there has been any very 
great change. 

146. Q. But even tho new tanks would be empty ; would 
they not P — Yes, that is likely. 

146. Q. I mean in time of famine would the protection 
bo any greater than it was in 1876-77 P —Only by increased 
produce under channels. 

147. Q. (The President.) — I suppose tlioro would be 
some increase under wells P —No doubt. 

148. Q. {Mr. Muir- Macke /wie.)— Now, as rogards the 
silting up of tanks and its being impossible to uso thorn for 
irrigation, would you say there aro fewer tanks in effective 
operation now than when you came horoP — No; taking tho 
coudition of the tanks aud everything into account, they are 
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about the same ; some have deteriorated and some havo 
improved. 

149. Q. Tho water-supply would havo improvod in some 
places and deteriorated in otlicis P— Yes. 

150. Q. You say six taluks have been re-settled P — Yes. 

151. Q. What has boon the result ; has it shown a 
general improvement on the average ? — I kept the water 
classification which was sanctioned by the Mysore Govern- 
ment in abeyance, so that I make use of it, although it was 
carried out somo years ago. I am not able to tell you 
tho result. 

152. Q. Not even in two taluks P — I don't see very 
much change. 

158. Q. (Mr. Ibbetson.)— By (t change” you moan ex- 
tension of irrigated areaP — Yes ; I don’t think there is an 
increase. 

154. Q. Is it the caso that, although tho irrigated area 
has not been extended, tho supply has become so certain that 
you could put on a higher assessment P — 1 don’t think so. 

155. Q. (Mr. Muir-3fackensic.)—You are convinced 
that it is advisable to go on with the revised classification P— 
I think it is absolutely necessary in tho interests of Govern- 
ment and of the rayat. 

156. Q. I am anxious to get at a clear idea of whether 
tho black soil in Yellandnr, which yields veiy good wet 
crops, is true black cotton soil P — Yes. 

157. Q. Has it deep cracks P — Most of the black soil is 
under irrigation ; I cannot say I have noticed particularly 
whether these cracks remain. I cannot speak positively. 

158. Q. Is it very deep P — I should say so. 

159. Q. Docs black soil when under irrigation take more 
water than the other soil ? — I am unable to say. I should 
think it would take a great doal more water. 

ICO. Q . You allude to the practice in several taluks of 
Chitaldrug of running up embankments in favourable spots, 
not to hold water, but to collect silt and soil. Were there 
many of those made in the great famine? — Yes ; they havo 
been there from time immemorial. 

161. Q . Hid the lands bohind them yield crops P— Yes, 
certainh; I think some crops were to be found there when 
they could not be fonnd anywhere else. 

162. Q. Could f amino relief labour he profitably em- 
ployed in mating more of these embankments P— No, 
because the initiative is invariably taken by the occupant of 
the soil himself. T don’t think you could find out where 
they could he advantageously constructed. 

163. Q. Not by a survey ?— No, I don’t think so. 

164. Q,. Still advances might ho given liberally P -Tliero 
arc vory fow silos left ; they arc very valuable. 

1G5. Q- I understand no remissions are given on account 
of failure of water in tho tanks P— No, bccauso the assess- 
ment was based on an average ; cases in which a re- 
mission is given is where the tank breaches. 

166. Q. Are you satisfied with the working of that 
s^storaP — Yes, if judged by results and by watching the 
working of the settlement sinco it was introduced, 1 dou’t 
think the system is a bad one. 

167. Q. You don’t think tho rayats havo had difficulty 
in paying their assessment in bad years P — f Iho only way- 
one could judgo is by tho land under occupancy ; it lias not 
gone hack. 

168. Q. Has tho land under occupaucy increased P— ’ Yes, 
I think it has increased. 

169. Q. (Mr. Rajaratna Madaliar.)—Do you mean tho 
irrigated area P — Yes. 

170. Q . (Mr. Muir*3facJcenzic.)—YVi\\ you kindly in- 
dicate somo particulars regarding the more liboral policy 
you spoke of in tho matter of well-irrigated land P— Tho 
general idea in respoct of wells which were in oxistouce at 
the original settlement thirty years ago and which havo 
been assessed is to reduce that assessment to tho highest dry 
crop rate, tho samo as in Bombay, oxcept that I think 
nothing quixotic will be dono ; a great differouce will be 
made between places whore tho water is far away and those 
where it is near the surface ; it would bo madness to treat 
them alike, and I think it would be quixotic on the part of 
Government. In Bombay their policy went far beyond 
their pledges; they said that no improvements made during 
the currency of the settlement shoulchbo taxed during the 
settlement, but they said nothing about lauds that were in 
existence at tho time of the settlement ; they took up the 
first taluk and started a policy which went far beyond their 


own terms ; they reduced the assessment winch was in 
cxistenee at tho fiist settlement to the highest dry crop 
rate and wells which wore made during the currency of 
the settlement they Hssessed at simply dry latos; then 
on a well under the ayalcat of a tank they said we will 
take double the highest diy crop rate ; that would mean 
taking a great deal ; there is no limit if tills is done. I 
don’t think this Government will ever strictly follow the 
Bombay principle. 

171. Q. You don’t think they will go as far ns Bombay P 
— They will be more liberal ; certainly they won’t ignore 
wells which are dependent on tanks and Government works ; 
they must impose a different system there. 

172. Q. ( Mr. Rajaratna Mudaliar.) — You say that in 
the oase of wells in wet lands the assessment is double the 
ordinary dry rate P ’-No. 

178. Q. Is it proposed to do that P— No revision lias 
yet boon carried out. 

174. Q. Is it pioposed to adopt that policy of chaiging 
double rates for wells in wet lands?— I think not. I 
merely mentioned it by way of illustration ; nothing hat* 
been settled in Mysore. 

175. Q. What bus been tho inoieiiBo in irrigated area 
under tanks ; do you happen to know? — I said 1 thought 
there had been an increase in tho irrigated area under 
tanks, but I could not give you figuies. 

176. Q. Could you say, roughly, what is tho percentage? 
— I believe there has certainly boon an increase. I am 
unable to give figures. 

177. Q. Was it duo to the construction of new tanks or 
the repair of old ones ? — I have no accurate information. 

178. Q. Can you say for certain there has been nu in- 
crease ? — Certainly. 

179. Q. Notwithstanding the fact that no attention wrfs 
pawl to tho repair of minor tanks P— Yes, there has been 
an increase. 

180. Q. During the past 30 years, do you know whether 
much has been spent on tho repair of these minor tanks ? — 
I know a good deal has been spent ; I think if you inquired 
from the Public Woiks Depaitment, you would find that 
that is so. 

181. Q. On large projects enormous Bums have been 
spent, hut not on minor projects? — I don’t know ; I could 
not give you accurate information. 

182. Q. Does your assessment include ono anna in tho 
rupee as an irrigation cess P — Yos, onc-seventeenth of the 
assessment is deducted and credited to tho Irrigation Fund ; 
that is meroly on paper just now ; it was manipulated by 
Government as an Irrigation Fund. 

183. Q. Is it assigned to each village or group of tanks ? 
— No ; it is not assigned minutely in that way ; it is taken 
into a general fund and manipulated. 

184. Q. It is not set apart for expenditure on particular 
works P — No. 

185. Q. Can you say, roughly, what is tho averago wet 
rate under tauk irrigation, taking all the tanks togethorP— 
Tho average would be Its. 3-8-0 roughly. A high class 
tank would bo Rs. 5 or 11s. 6, and it would go down to 
Rs. 2. 

186. Q. Are thoro not villagos in Mysore situated close 
to British territory in Cuddapah p— Mysoro territory is 
adjacent to several villages in Cuddapah. I don't know 
the exact part )Ou allude to. 

187. Q. I remember several villages in which your rates 
ftTe higher P —Possibly. 

188. Q. And in British villagos remission is given though 
not in Mysore. On what grounds iB remission not given? 
—Because the capability of the tank has boen taken upon 
the average of a number of years. 

189. Q. In what way have you allowed for vicissitudes 
of seasons in fixing rates P — On a tauk which has filled onoo 
in two or three years we havo put a very low assessment. 

190. Q. You take tho old assessment and reduce tho 
rates P— Perhaps reduce or raise. 

191. Q. In tho taluks you havo settled, have you roduced 
tho old assessment P— Yes. 

192. Q. To what extent P— I cannot say in detail ; if you 
were to take 800 villages, you would probably find 50 to 60 
reduced. 

193. Q. Was that dono owing to tho policy of lenient 
settlement or with reference to the precarioueness of the 
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Colonel BUP ply p— Having regard to all the circumstances of the 

J. P. Grant . country and also looking at the past revenue and collection, 

in a great many villages it was probably raised, but in a 

considerable number it was roduccd. 

101. Q. Has there beon any re-settlement since the ori- 
ginal settlement P— No, 

195. Q. Is any contribution levied from cultivators 
under tanks in order to carry out repairs to such tanks P— - 
There is only the irrigation cess. 

196. Q. As regards smaller works, is the repair left to 
tho cultivators themselves, or does Government cany out the 
repairs P— I believo, in tho case of minor tanks, the ra 3 ats 
aio supposed to keep them under repair. 

197. Q- What is the limit P— I think it is judged by the 
revenue. If tho revenue is less than Its. 300, it is considered 
a minor tank. 

198. Q. Have all such tanks been repaired and handed 
over to the rayat ? — No. 

199. Q. In rucIi a case is the irrigation cess remitted?— 
It is included iu tho assessment and is certainly not re- 
mitted. 

200. Q. Although tho rayats are called upon to keep iliom 
in order?— -No, not even in consideration of that. 

201. Q. You said that when there is a well in an ayakaf, 
you don’t allow tho rayats the u«o of tho tank water P —Wo 
allow him to u*o it if at tho time of classification ho was 
using it. When we did our classification, we assumed that 
that man always cultivated his garden by the aid of his a ell ; 
but Government would take the exising state of things into 
consideration and fix tho assessment ; if a man said I wish 
to use my well and also the channels, it would be a moot 
question whether the authorities would allow it. 

,202. Q. Supposing he was using tho water at the time of 
the settlement, how would you classify his la nil, as wet, or 
gardon P— As garden. Wo classify it upon the existing 
state of things. 

203. Q. Supposing he did use the tank water in addi- 
tion to his own well, would you impose anything extra P — 


I suppose it would be reported and some ordor passed 
upon it. 

204. Q. What is there to prevent him using this water P 
— No doubt it would he brought before the officer fer orders 
and ho could be fined, of course ; hut I imagine he probably 
would not be ; some arrangement would bo made about 
letting him have the water and changing the assessment. 

205. Q. You said tho assessment on garden laud is fixed 
on the well, not on tho area P — I meant to say that it is 
recorded ss so much per acre ; but there is no doubt that 
the area under a well pretty well regulates the total amount 
you put on tho well ; it is moro as if you put an assessment 
on the wtdl for what it could irrigate* 

206. Q. In tho settlement you assess so many acres as 
irrigable by a well and the rate is fixed on that P— There 
is no fixed mode of dealing with it in that way ; tho rates 
may seem very high, but they are really not very high. 

207. Q. You say that- the rate varies from Re. 1 to Rs. 8; 
does it go as low as Re. IP — Yes, in Chitaldrug wo con- 
stantly place Ro. 1 per acre on well-irrigated land. 

208. Q, Gardon land P— It is only called garden land, 
because it is under a well ; the rate is fixed aotually by the 
Settlement Offiocr. 

209. Q. What is tho highest rate per acre on each 
garden P — In tho betel-nut gardens it goes as high as 16 or 
18 ; that is quite special pioduco ; bofore our settlement was 
introduced it used to bo 40. 

210. Q. Now it seldom exceeds 16 or IBP — Yes. 

211. Q. Do you charge on the crop ; supposing a betel- 
nut garden is destroyed and othor crops are raised, do you 
reduce the assessment P — No doubt a change would be 
made. 

212. Q. Before the expiration of the settlement P— If a 
case occurred, no doubt it would bo taken up ; in one taluk 
which was completely rc-classed thoro was scarcely any 
change whatover ; tho gardens wore just tho same as they 
were thirty years ago ; the changes are ridiculously small. 

213. Q. But if a change did occur, you would take that 
into consideration P — No doubt. 


Colonel D. McN. Campbell, R.E., Chief Engineer in Mysore. 
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( Bangalore , ISth January 1902.) 
Memo, by witness. 


Tho total amount expended on irrigation works since 
1881 has been Rs. 2,06,70,419. Tho rovennn during the 
same period is approximately Rs. 3,60,00,000, so tho outlay 
Las been recouped and a balance left of 143 lakhs. 

Ever since about 1808 tho necessity for dealing with 
tanks serially ban been advo- 
Method of dealing with tank ca t e d. It is evident that when 
restoration aad ropmrB. ther8 fc » B0rie8 0 f tank,, the 

repairs and restorations should commence at those upper 
tanks ; for if one of them breaches, it is likely to breach the 
one below, and so on, till the whole series might be 
destroyed. Consequently, after the formation of the Irri- 
gation Department, serial maps and registers weie prepared 
‘ giving full details of all tho tanks. 


This was necessarily a work of time ; and, on t he abolition 
of the Irrigation Department in 1879, 18 series had been 
dealt with, one alone, the Ramasngara, consisting of about 
1,000 tanks. Nothing has been since done in this direction, 
and tho tanks have not been dealt with serially ; but are 
taken up in order of importance, and when there is scopo 
for enlargement and romuuerativo returns. Tho terminal 
tauk of each sub-series is made so strong as to withstand 
the breaching of the tanks above and is called a stop-tank. 

The work involved in preparing these maps and registers, 
as was done in the time of the Irrigation Pepaitment, is 
immense ; not only wero the tanks all mapped out by sories 
and sub-series, but detailed information was entered in the 
register about oach tank, such as capacity, watci spread, 
ay ale at , etc. ; a description of the masonry works was also 
given, as also an estimate prepared for putting each tauk 
in complete order. 

It may safely be assumed that, one man could not survey 
a tauk and preparo all such information accurately under 
two weeks ; the 39,000 tanks iu the province would there- 
fore take one man 78, COO weeks or 1,500 years, and 100 
men 15 years. 


Tho question arises Is it necessary to obtain all this 
information to keep the tanks in cider, or is it even 
advisable P For it must be remenibeied that an estimate 
prepared at the beginning of the operations would be useless 


at tho end of them, or 15 years later ! All that is necessary, 
it seems to me, is to have maps prepared showing all tho 
tanks serially, and give each a registered number. 

After the maps are prepared, a certain number of tanks 
at the head of each series could be taken up and estimated 
for ; and in connection with the framing of tho estimate i’or 
these, details as to capacity, ayakat , etc., could bo got. 

To prepare such maps with the help of the topographical 
maps would not takeover a year, if a small special estab- 
lishment were employed. I have several times advocated 
this, but never could find tho establishment to carryout the 
work, and an extra establishment could not be gi anted. 

The most important matter connected with tanks is their 
TT , ... upkeep with refereuce to the 

Upkeep of laukij, a £ on J by whioL work £ 

to be dono. 


This matter has been the subject of a lengthy correspond- 
ence ever since the year 1862, and it is not yot by any 
means satisfactorily settled. 

After a great deal of discussion, rules for the maintenance 
of tanks were issued by the Commissioner of Mysore in 
October 1873. Tho gist of these rules is that the village 
authorities wero held responsible for the maintenance and 
upkeep of all tanks that were handed over to the rayats on 
or after that date ; and in case it was afterwards fouud ou 
inspection that any tank had not beon kept up to tho 
standaid to which it was brought up when handed over, the 
work should bo carried out by the Amildars, and the oost 
recovered from the defaulters as a revonue demand* 

After the rendition in 1881, all orders in force bofore 
held good unless specially rescinded, and therefore these 
rules of 1873 aro now iu force as regards maintenance. 


In 1885-86, the minor tauk system was introduced, by 
which all tanks yielding a rovenue of Rs. 300 and under 
wero called minor, and were restored by tho rayats under 
the civil authorities, onhr stone-work and masonry being 
done by Government. Tanks yielding moro than Rs. 300 
rovenue were classed as major, and the restoration is carried 
out by Government. As caeh tank* whether major or 
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minor, is restored and brought up to a certain standard 
(whioh varies according to the importance of the tank), it is 
handed over to the oivil authorities, and they are expected 
to see that tho rayats obey the rules of 1873 as regards 
maintenance. 

If these rules were carried out, everything would be 
very simple ; but, unfortunately, the rayats seldom mako 
any effort to keep their tanks up to standard, and the result 
is that the majority of the restored tanks are gradually 
deteriorating. 

I cannot say whether the Commissioner of Mysore was 
authorised to issue his rules of 1873, and whether the 
rayats can legally be forced to keep their tanks in order, 
failing which tho cost of the work necessary can be 
recovered as a revenue demand. 

There seem to be doubts on this point; anyhow the 
penalty is, I believe, not always enforced, except in the case 
of tanks affecting tho safety of railways. 

This state of affairs is most unsatisfactory, as the rayats 
will not keep these tanks in order and cannot be mado to 
do so. 

The rules arc, in fact, so much waste paper, and will be so 
till they can be legally enforced and some penalties iu dieted 
for disobedience. 

Tho difficulties connected with the subject oan be seen by 
a perusal of tho large file of correspondence ; but however 
great the difficulties, they will have to he overcome, 
as otherwise the tanks will deteriorate more and moie, 
and the best way of settling the matter will be to appoint 
a committee of officers experienced in the subject to draw 
up rules; but as 1 have already said, these rules will be of 
no use unless they have the force of law. 

It is of course impossible for the Public Works Depart- 
ment to maintain 29,000 tanks up to standard witnout 
tho establishment being enormously increased, while 
for the rayats to maintain the tanks themselves is a very 
simple matter, and would probably not give them more 
than one or two days’ work each year. 

To facilitate the work being done by tho rayats, each 
tank after being brought np to standard has grade- 
stones fixed on tho bund showing the height it should 
bo, and the correct top width is also marked hy s' ones. 

The establishment employed on the minor tank scheme 
consists of one feub-overseer, one clerk, and one peon for 
each district, and one tank inspector for each talulc. The 
cost is about 11s. 18,000 per annum and is borne by the 
Public Works Budget. 

The estimates for both earthwork and masonry aro 
prepared by the tank inspector if under Rs. 500 and by 
the Executive Engineer if over Kh. 500 ; tho former aie 
sanctioned by the Deputy Commissioner and the latter by 
the Superintending Engineer. 

Tank bunds generally deteriorate by rainfall, and the 
treading of cattle, whicn reduces the height and width, and 
to keep the bund to standard would require very little 
attention on the part of tho rayats ; but instead of giving 
tho tanks that little attention, they allow them to go from 
bad to worse till they breach. 

In 1899 the number of minor tanks dealt with by the 
rayats was 1,137* and earthwork valued at Us. 78,749 was 
carried out, giving an average of about Us. 70 per tank, and 
the sum expended on masonry works to these tanks by 
the Deputy Commissioners was Its. 24,482. 

The tanks in the Hamasagara series were brought up to 
standard years ago and handed oyer to the civil authorities ; 
but many of them have had to be repaired since, and I am 
told that tho bunds of numbers of them are now 2 feet or 
3 feet below grade-level. 


The remarks regarding the up-keep of tanks rofor also 
to tho feeder and distribution channels coimeoted with 
these tanks, which arc also much ueglectcd by the rayats. 
Many different remedies for this state of affairs have been 
proposed, which it is unnecessary to discuss here ; and tho 
formation of a committee, as, I have often advocated, is 
the only satisfactory solution of this question, which 
largely affects the interests of the State. 

Besides the restrictions on the extension of irrigation, 
already mentioned as embodied 
th0 ,:‘ Rttle8 ™ down with 
Madras, there arc 45 streams iu 
the province across which no new reservoir is to be con- 
structed within distances vaiying from 4| to 46 miles 
measured upstream from the Madras frostier. There are 
several good sites for reservoirs within the limits laid do an, 

Vol. IV. 


but it is possible that tho Madras Government may object 
to their construction. 

Tho Public Works Department has nothing to do with 
tho irrigation from wells and 
ti Well and spring irriga- 8 p r ing 8> but the following in- 
formation has been received from 

Deputy Commissioners 

In Chitaldrug district there are 0,339 wells irrigating 
15,576 acres and yielding a revenue of Rs. 36,134. 

Undor a notification of Government, dated 21st July 
1891, grants of advances carrying interest at 3 per cent, 
are made to the rayats for digging wells. This has largely 
been taken advantage of, and sinoe the dato of the notifi- 
cation, Rs. 1,35,724 have been advanced and 608 wells 
sunk, of whioh 396 have been completed, and the romaiudor 
are in progress. 

Those wells have been of great benefit to the rayats, and 
it would no doubt be advantageous if more were sunk* 
There are only 7 acres irrigated by springs. 

In the Shimoga district, in the Malnad parts, wells, as < 
a source of irrigation, aro only used to a very trifling 
extent for supplying water to sugarcane. 

In the maidan taluks of Channagiri and llonnalli and 
the maidan portion of Shimoga there are a few wells usod 
for irrigation purposes. Tho total number is 274, and they 
irrigate 512 acres, yielding a revenue of Rs. 2,631. 

In the Kadur district there aro no wells or springs. 

In tho Bangalore district there are 211 private wells 
constructed on 1« ana from Government, irrigating 594 
acres and yielding a rovonuo of Rs. 1,032. 

There are, besides, 6,748 other private wells irrigating 
5,332 acres and yielding a revenue of Kb. 16,641. There 
is also one Government well irrigating 1 acre 12 guntas # 
and yielding Its. 5 revenue. The totul is therefore 6,960 
wells irrigating 5,927 acres and yielding a revenue of 
Rs. 17,678. 

In the llassan district there are no wells, but about 407 
acres of land are irrigated by springs and with an assessment 
of Rs. 1,471. 

In the Kolar district theie are 2,388 Government irri- 
ga'ion welln irrigating 2,981 acres and assessed at i\b. 7,807. 
There are 200 wells constructed under loaus from Govern- 
ment, irrigating 899 acres assessed at Rs. 926, and 12,190 

i >rivato wells irrigating 4,768 acres and assessed at 
Is. 26,223. The total is therefore 15,078 irrigating 
8,141 acres and assessed at Rs. 34,956. 

Tho Deputy Commissioner states that these wells are 
ViTy beneficial even in masons of drought, hut that the 
rayats have not largely taken advantage of the concession 
granted by Government as regards loans. 

In tho Tumlcur district there aro 296 wells const meted 
on loans from Government and 11,929 other wells, making 
a total of 12,225. The total area irrigated by wells alone 
is 17,567 acres assessed at Rs. 74,007. 

There are 310 Talaparigis or springs irrigating 4,584 
acres assessed at Rs. 24,300. 

In years of drought the supply of water in the wolls 
and springs gets generally diminished, but does not alto- 
gether fall except in rare instances ; and in these cases the 
wells aro deepened either by loans from Government or by 
private capital, and generally about half the usual lands 
is then brought under cultivation. 

Iu tho Mysore district tho area irrigated by springs is 
1,987 acres assessed at Its. 5,739. 

(Note.— T lio area and assessment given abovo appertain 
to lands irrigated exclusively by wells.) 

The following table gives tho total cultivation for 1899* 
1900 in the province as taken from the Mysore Atlas of 
1900:— 


District. 

Wet acres. 

Dry acre*. 

Gurdon 

acres. 

Total acres. 

Bangalore . 

Tumkur . . . 

Kolar 

Mysore . , 

Hatwan . . « 

Shimoga , . . 1 

Kadur . . . ! 

Cbitaldrug . . ! 

Total 

56,341 

66,458 

•5.676 

110,045 

111.606 

227,746 

108,160 

27,682 

674,803 

854,637 

383,069 

1,268,808 

680,368 

89,040 

304,061 

1,091,408 

20,179 

72,696 

80,677 

28,903 

26,227 

18,069 

10,003 

28,967 

•51,328 
978,691 
479,412 
1,407,266 
717,151 
086,452 
491,230 
1,1 is, (47 

773,677 

6,317,506 

248 Jill 

6,834,704 


if. fi.— This does not include coffee, cinchona, sud cardamom. 
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The area of tho entire province being 29,366 square miles 
or 18,793,600 acres, the proportion of cultivated land is 
83*7 per cent., the proportion of dry cultivation being 
28*3, of wet 4*1, and of garden 1*3. 

It is stated in the Mysore Atlas of 1900 that tho cost of 
living per mass of the population is Its. 3 per head per 
month, or Its. 36 per annum. 

The net value of the produce of 1 acre of dry cultivation 
may be taken at Rs. 11, of wet at Its. 70, garden Its. 120. 
Consequently the total value of tho crops in an ordinary 
year is 7,73,677 X 70 + 63,17,608 X 11 + 2,43,011 X 120 
= Its. 14,18,88,298. 

The agricultural population (adding 10 per cent, to the 
Census for 1891) is 8,499,752, and therefore the value of 
the produce is equal to a little over Rs. 40 per head. 

The margin is therefore very small, and I am inclined 
to think that either the area of cultivation or value of the 
produoo (always most diilioult to ascertain) is under-esti- 
mated. 

1 It would ho interesting if calculations on these lines 
could be accurately worked out as the resources of the 
country as regards food-grains would then bo known. 

I have given the foregoing information regarding irriga- 
tion works and areas of cultivation and revenue, etc., in 
this province, in hopes that it may bo of some interest to 
the Commissionets. and may enable them to form some 
opinion as to the capabilities of the present works as a 
proteotion against famine, and I will now proceed to 
touch on the subjects which form the raison d’6tre of the 
Commissioners. 

These subjects are— 

{1st) the character and utility of the existing programme 
• of relief works, and the arrangements perma- 

nently required for reconstituting these pro- 
grammes, and for maintaining them in the most 
efficient manner ; 

[2nd) whether any opportunities exist which are at 
present not utilized, or aio very imperfectly 
utilized, for minor canals, storage reservoirs, and 
other irrigation works on a comparatively small 
scale, which mayor may not be productive* * 
in the technical sense of the term, but which 
will afford material protection from droughts ; 

[3rd) the utilization of hill Btreams, or tho formation 
of storage reservoirs ; 

[1th) improvements in the mattor of woll irrigation, 
and whether Government might not give more 
assistance to owners and occupiers in this respect 
by means of loans, and by expert advioe, or by 
grants -in -aid from tho annual famine grant. 

As regards No . 1 . — The total population of the pro- 
vince, adding 10 per cent, to that given in the Census 
Report of 1891, is 6,327,876. 

Tho population of the area not liable to drought is 
(adding 10 per cent, to the number given in tho Census of 
1891) 1,595,295. The balance remaining is therefore 
3,732,680. 

It is laid down by tho Director of Statistics, Mysore, in 
his memo, of 21st February 1900, that sufficient small 
works should be provided to afford employment for 10 per 
cent, of the population for six months, aDd sufficient large 
works for 10 per cent, of the population besides, for three 
months. 

These calculations are made with reference to tho num- 
bers on relief in previous famines. 

If these figures are accepted, and I think it possible that 
in a bad famine such as 1876-77 relief might have to be 
afforded to the full number, it means that employment 
must be found for 873,258 persons for six months, and for 
another 873,258, for three months moro. 

The amount that each person will earn is generally taken 
at Rs. 8j per month, or Rs. 21 for six months. 

The amount of the estimates to be entered in the famine 
programme for small works (that is, minor irrigation 
works and village works, both of which might be carried 
out by civil officers) must therefore be Rs. 78,34,418, or over 
78 lakhs ; and the amount entorod for large works (to 
be carried out by the Public Works Department) must be 
Rs, 39,19,209, or over 89 lakhs. Consequently works cost- 
ing the enormous sum of 117 lakhs must bo estimated 
for and entered in the famine programme. 

1 will now consider the number of relief works required. 


There are altogether 333 hoblies (a collection bf villages) 
liable to famine, and the Director of Statistics rooommends 
that there should be at least two small works for eaoh hobli, 
and three or four would be better ; if three are allowed, the 
number of small works required would be 999, say 1,000, 
and the average cost of eaoh or R®. 7,888. 

There aro altogether 38 entire taluks and 21 parts of 
taluks liable to drought ; and it is recommended that there 
should be three large works for eaoh whole taluk, and two 
for eaoh portion of a taluk. 

The number of large works should therefore be 88X8+ 
21 x 2 = 156, and the average cost of each ££i|£j9.* = 
Rs. 25,126. 

Thoro has therefore to bo provided (a) 1,000 works cost 
ing Rs. 7,838 each, (b) 166 works costing Rs. 25,125 each. 

Now as regards (a). — The question arises, how so many 
works costing a large sum each are to be found ; the only 
small works that could be carried out are village relief 
works, and tho restoration and repairs of minor tanks. 
Village relief works generally consist of filling objeotion- 
ablo pits and ditches, clearing prickly pear, deepening ponds 
and wells, and constructing now wells, etc. ; and it is very 
seldom that tlic estimate for any one of these items exceeds 
Rs. 200. 

The number of minor tanks in the provinoe is 26,500, 
uud it is possible that useful work might be found in con- 
nection with 10,000 of these ; but tho amouut of the 
estimate for each would certainly not exceed Rs. 500, so 
that the total amount of tho estimates would be 50 lakhs, 
leaving 28 lakhs for village relief works ; and as it has been 
stated that tho average estimate for each of the latter works 
will not exceed Rs. 200, there will have to he 14,000 such 
works. Thus, in time of famine, thero would have to be 
10,000 small public works (minor tanks, etc.) and 14,000 
village relief works in progress, and the amount of super- 
vision tl\ at would bo required would be enormous ; and I 
believe it would be quite impracticable to carry on relief in 
this manner. 

It must also bo considered how long it will take to pre- 
pare estimate for 10,000 minor irrigation works, and that 
if estimates are prepared now they will bo almost useless 
a few years hence. 

As regards ( b ). — Tho difficulties are not so groat. There 
are about 1,013 major tanks yet to be restored, and it 
would no doubt be easy enough to select 156 of those 
estimates for restoration, each of which would average 
Rs. 26,000. There would, besides, be now works which 
may cost from Rs. 25,000 to several lakhs eaoh, but the 
estimates for all of these will neoessarily take several 
years to prepare. It is therefore probable that in five years 
enough estimates for large works, suoh as restoration of 
major tanks, and the construction of new ones, to afford 
all the relief noocssary, will be ready. 

Referring again to small works, I have shown that the 
proposals aro almost impracticable owing to the impos- 
sibility of udequate supervision. Village relief works are 
of course necessary to provide help to those who seek, or 
who have to remain in their homes to attend to cattle and 
other domestic matters. 

As regards large works, I doubt exceedingly the ad vis. 
ability of employing famine labour on works requiring pio- 
fe.ssional skill, and no works require so much care in con- 
struction as earthen reservoirs ; and I should be sorry, as 
an Engineer, to be responsible for the safety of an earthen 
dam to contain any great depth of water, if it was con- 
structed by famine labour ; but if carried out under pro- 
fessional supervision, and under the usual public works 
rules, that would be a different matter. Another point 
to be considered is that a severe famine would probably 
so cripple the resources of the State that it would be im- 
possible to complete all the large irrigation works that 
had been put in hand. 

In times of famine I would therefore — 

[1st) increase the ordinary public works to the greatest 
extent possible, starting some of the large new 
works entered in the programme so as to give em- 
ployment to all kinds of labour. All these works 
should be carried out under professional super- 
vision and as iu ordinary times, except that the 
rates should bo increased in proportion to the 
cost of food-grains, the exoess being oharged to 
famine ; 

[2nd) start village relief works for such as cannot leave 
their village®, supplemented by many minor irriga- 
tion works as can be properly supervised $ 
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(,9*vO (a) oolleot road metal, spreading when required, 
* and dig side drains ; 

(ft) dig channels from tanks ; and 
(e) carry ont railway earthwork. 

No. 1 would bo nndor the ordinary public works estab- 
lishment of the province ; 

No. 2 nnder the civil authorities ; 

No. 3 (a) nnder officers, whether professional or not, 
borrowed, if necessary, from other States ; 
(ft) and (o) 'under professional officers ob- 
tained from other States if necessary. 

I consider that preparing metal for roads, spreading it 
when required, and digging side and check drains is the 
very best form of relief work. An estimate for collect- 
ing metal for many miles of road can be prepared in a day 
without any levels or preliminary investigation. The meta), 
when collected and staoked at the site of the road, is use- 
ful for many years to come. The work is suited to the 
most unskilled labour. The supervision is comparatively 
easy. There is generally a network of roads, so that nearly 
every village is within reasonable distanoo of one. The 
expenditure, though considerable, will save a large portion 
of the expenditure on the up-keep of tho roads for several 
years afterwards. Fewer tools aro required. It gives 
employment also to carts for tho carriage of tho metal. 
Camps oan be more conveniently formed. 

In this province good stone is found close to nearly all 
the roads. 

After the experience of three famines in the Madras 
Presidency, I have come to the conclusion that preparing 
road metal is generally the best way of employing famine 
labour. Making new roads is in most cases a mistake, as 
they often cannot be maintained afterwards ; though of 
course if the formation of a road has been decided on and 
it has been ascertained that funds will be available for its 
future up-keep, then It is a very good form of relief work. 

I have not lost sight of the fact that the restoration and 
repairs of existing irrigation works has the double advan- 
tage of affording employment to the distressed and of being 
to a certain extent a protection against famine, and that 
therefore as much labour as possible should be employed on 
them ; but I am convinced that the execution by famine 
labour of such a vast number of scattered works will be im- 
practicable; and I feel sure that in any sevoro famine in 
this province recourse will have to bo had to road work. 

In this province thore are 6,332 miles of roads, mostly 
gravelled, and it may bo assumed that 6,000 miles are in 
the famine zono. If three feet depth of metal for 
16 feet width were collected (which would bo available for 
repairs for several years), it would mean 44 millions of cubic 
yards of metal ; and if each coolie breaks £ cubic yard per 
day, it would keep 88 million coolies employed for one day, 
or, in round figures, 600,000 coolies for six months. 

There would besides bo the collection of binding material 
and the spreading of first layer, watering and ramming. 

Though I believe collecting and spreading metal to be the 
best form of reliof works, there aro other forms that I con- 
sider nearly as good. One of these is excavating channels, 
snob as the channels (estimate about five lakhs for earth- 
work) from the Marikanavo reservoir, and there will be 
other channels from the new reservoirs proposed for con- 
struction. 

This kind of work requires more supervision than 
collecting metal, as levels have to be carefully kept ; and 
the laying out and checking the work done and making 
payments involves a great deal of labour, and this leads to 
speculation. 

I cannot understand why there should be any objection 
Ball-roads. construction of rail-roads 

as famine works, as tho earth- 
work to these certainly does not require bo much care in 
its execution as in the case of large irrigation works. 

I consider that the formation of railway outtings and 
embankments, and collection of ballast, would be a very 
good form of relief work; always supposing that the 
surveys and estimates have been completed and the line 
seleotod. 

In this province we have projeots for two sueh lines 
ready— one from Bowringpet to Kolar and the other from 
Chikbnllapur to Dodballapur. Projeots for the lines from 
Arsikere to Mangalore,, and Mysore to Tellioherry, will 
shortly be ready. The formation of the cuttings and 
embankments ana collection of ballast for such linos eannot 
cause any loss ; for even If the rails are not laid for some 

Vol. IV. 


years, the work done will not deteriorate j in fact will 
actually benefit by having been exposed to several mon- 
soons, if small sums are spent annually on maintenance of 
banks and drainage of the cuttings. I therefore consider 
that collecting road-metal and earth-work, etc., to railways 
should form oy far tho lavgest item in tho famine pro- 
gramme, and in addition as many largo irrigation works as 
can bo found should be entered, to bo carried out under the 
ordinary rules of the Public Works Department- As 
regards villago relief works, and small irrigation works, 
it will be sufficient if a list of snch works were entered; 
to prepare estimates for each of these would bo wasto ol 
time,ftR the conditions of the bunds may be quite different 
when famino occurs, and tho estimates would be useless 
It would bo better to prepare the estimates as necessity 
arises. 


They would probably be only roughly prepared, but ever 
admitting this faot, are more likely to bo correct than il 
pro pared years before. 

As stated before, there are 1,013 major tanks in the pro* 
vinoo yet io he restored, and the estimates for these are now 
being prepavod by tho Executive Engineers for insertion in 
the famino programme. The pTobable average cost of 
restoring each tank will he about Eg. 6,000, so tho total 
sum tlmt can bo OKponded in this way will approximately 
bo 20 lakhs, and it would be very advantageous, in a famine 
protootive sense, if such works could be carried out ; but I 
boliove it would be impracticable to properly supervise 1,013 
works scattered over above 27,000 square miles, and if not 
proporly supervised, the work dono would bo noarly useless 
and a largo sum of inonoy wasted. It would therefore be 
advisablo to attempt to carry out only as many ns could be 
proporly suporviaed, which I do not think would bo more 
than 80 at a timo. 

A special Superintending Engineer is now employed in 
preparing preliminary reports regarding new large irriga- 
tion works that oan be of uso as famine protootive works 
whether they will prove directly remunerative or not. The 
estimates for these may amount to many lakhs of rupees. 
A storage vvmk is considered remunerative if the cost of 
storing 1 unit, i.e., 261,360 c. ft., is Its. 100 or less. A 
unit of water is sufficient for one acre of cultivation on 
which tho average assessment may bo taken at Its. 4. 

In this province tho rayats are hound to pay an acreago 
contribution towards the cost of tho execution of any 
irrigation work by which they will bonotit, coating over 
Us. 26,000. The amount of contribution varies and by 
the rules no work should be begun till it has been paid. 

In the case of works under Rs. 25,0C0 the contribution 
is voluntary. In times of famino it would probably bo 
necessary to waive the claim for contribution. 

As regards the 2nd subject before the Commission , viz., 
whether opportunities exist for utilizing minor channels , 
storage reservoirs, etc. — This is already answered by what! 

I have written. There aro about 10,000 minor tanks that 
can be usefully restored and repaired besides the feeder and 
distributary channels connected with them ; the average 
cost of the work required to each would not exceed Rs. 600. 
or iu all 60 lakhs, and no doubt by this expenditure a good 
deal more water oould bo restored. 


On page 11 1 liavo given the number of tanks in each 
district, and it will be seen that tho Hassan, Kadur, and 
Shimoga districts are tho best supplied with tanks ; but 
most of these t r nks are situated outside the famine zone, 
and are in most cases mere ponds or small hattes at the 
heads of perennial streams in the Malnad. 


The Kolar district with its 6,497 tanks is, porhaps, the 
best provided with storage works, as it is calculated that 
86 por cent, of tho raiufall in avorage years is caught by 
these tanks ; but nevertheless this year thore was a near 
approach to a famine in the distriol. It is therefore 
evideut that small reservoirs aro no direct protection 
against famine, as, when there is defioient rainfall, they 
only recoive a partial supply. They are of use indireotly, 
as, by irrigating the full areA during a good year, they 
tend to mitigate tho distress in a bad year. 

The only real protection against famine aro reservoirs 
that will hold a two or three years' supply for the lands 
under them and channels from the larger rivers whioh 
have their sources in the Western Ghats and Coorg. 


As tho .duty of water affeots materially the area that 
Duty ot water. bo i "'? ated * A « a matter 
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been made, and the regulation is under the civil author- 
ities. 

In Madras the duty was formerly taken at 1 c. ft. for 
66 acres ; hut from experiment* made lately, it is found, 
I believe, that in the cukok of laTgo areas of cultivation 
1 c. ft. is sufficient for 100 acros. The matter is one of 
great importance ; for, if the duty of water can bo doubled, 
that is, 1 c. ft. can suffice for 60 acres Instead of 80, the 
irrigation from the Cauvcry channel might be very much 
extended. 

The duty of water should depend a good deal ou the 
conditions of the irrigation, the rainfall, and the nature of 
the soil. In this province the land irrigated by channels 
is generally cut into terraces, and the soil is mostly red 
noil. Under tanks the ayakat is usually flatter than under 
channels, and the soil varies, being sometimes red and sandy 
and sometimes black cotton ; but in all cases it is assumed 
that 261,360 c. ft. of water is sufficient for 1 acre of paddy. 

There would no doubt at fust be considerable difficulty 
in reducing tbe supply of water by half, as there would bo 
great opposition on the part of the raj ats, but I think it 
•would be well to try the experiment on one channel, and 
if successful apply it to all. 

I n the case of storage works it is assumed in this pro- 
vince that 1 unit = 261,360 c. ft. is sufficient for 1 acre, 
including evaporation. The unit is calculated as 6 ft. depth 
on 1 acre. 

If we take the evaporation to be 2 ft. during the six months 
of irrigation, the duty of water is 1 c. ft. per second for 
about DO acres ; and if no allowance is made for evapora- 
tion, about 1 o. ft. per second for 60 acres ; this seems to 
prove that the duty of wator in tho case of direct irrigation 
is much too low. 

Proposed famine protective works, 

I have now received the statements of proposed famine 
protective works in the several districts and they are 
attached to this note. Prom them the following informa- 
tion is gathered : — 

Kolar district.’— In this district there aro six works 
for which no detailed estimates have been prepni ed. The 
approximate cost of these works is Ks. 5.38,000, of which 
Hum Its. 2,00,000 would he available for famine labour. 
This at Its. 8*8-0 per head per month would give employ- 
ment to 12.333 porsouH for six months ; that is to say, 1*83 
per cent, of the population of 660,183 (10 per cent, added to 
Census of 1831) for six months. The quantity of water 
that will be stored is 3,750 units sufficient to iriigato 3,750 
acres in ordinary years, hut in seasons of drought there 
would he no irrigation from them. The total exjumditure 
will bo Rs. 5,38,000, and the rovenuo derived by Govern- 
ment Rs. 15,500, or 2*88 per cent. 

By increasing the area of irrigation to a small extent 
during ordinary years, the proponed works would no doubt 
bo of some use in mitigating famine in years of drought, 
hut in such years they would be practically useless for 
irrigation purposes. 

Kolar is the district best supplied with tanks, and 
is, all the same, vory liable to drought. There have been 
several years in which famine has been immi- 
nent, and 1 believe in times of famine sufficient irrigation 
work on which to employ the distressed could not be found, 
and that recourse would have to be had to roads and rail- 
roads* 

Bangalore district .— There are six works in this dis- 
trict., of which four have been fully invest igaled and the 
estimates prepared. The approximate cost of all the six 
works is Us. 13,83,833, out of which Its. 7,65, OUO would bo 
available for famine labour. 

The population of the district is 883,288 (10 per cent, 
added to Census of 1801), or say 800,000 omitting that 
portion of the population of Bangalore town not likely 
to be in need of relief. Its. 7,65,000 would give employ- 
ment to 86,429 persons for Nix months at Rs. 3-8-0 
per month per head, or to 4*5 of the population. The 
amount of water that will be stored by the proposed works 
is 13,850 unit*, which will suffice for 13,850 acres in years 
of ordinary rainfall, but in years of drought only four of 
the works will be of any use, and these four together will 
then be able to irrigate 8,170 acros. 

The total cost of the woiks being Rs. 13,83,838 and tho 
revenue derived by Government Rs. 57,760, the percentage 
is 4*2 on the expenditure. It will be seen that in this 
district also tho proposed works will have little direot 
effect in seasons of drought. 


Tumkur district . — There are ten works proposed in 
this district, three of which have been investigated and 
the estimates prepared, six for which rongb estimates have 
boen prepared, and one regarding whioh nothing has been 
done. 

The total oost of the whole of the works will approx- 
imately bo Rs. 24,62,600, of whioh Rs. 12,83,000 will be 
available for famine labour. This will give employment 
to about 5 par cent- of the population of 699,119 persons 
for six montfis at Rs. 3-8-0 per month per head. Tho 
quantity of water that will be stored in years of ordinary 
rainfall will be 22,851 units, sufficient for 22,851 acres; 
but in %ear» of drought only fonr out of tho ten works 
will be of any use, and these four together will irrigate 
5,560 acres. The revenue derived from the works will be 
Rs. 1,01 ,200, giving a return of 4T per cent. 

Of thene works the roflervoir on the Shimsha river will 
be a fine protective work, ns it will iirigate 4,000 acres in 
season of drought ; but it cannot be considered remunera- 
tive, as it will only give a return of 3*0 per cent. 

Shimoga district. — There are only two taluks in this 
district liable to famine. These are the Channagiii and 
Honnalli taluks. 

Only three large works aro proposed : for one a detailed 
estimate has boen prepaied ; for another a rough estimate 
has been got up ; and for the third nothing haH been done. 

The total amount of tho estimates is approximately 
Rs. 17.10,000 and the amount available for famine labour 
Rs. 8,70/ 00, whioh at Rs. 3-8-0 per month per head would 
give employ ment to about 42,000 persons for six months ; 
that is to Bay, 27 per cent, of the population of the area 
liable to famine. 

The revenue derived from the works will bo Rs. 74,500, 
or 4’4 per cent. 

About 22,700 units will be made available by the works 
and 22,700 acros will he cultivated. In years of drought 
21,600 acres can be irrigated, as two of the works aro fed 
by perennial streams. 

In addition to the works mentioned, thero is a magnifi- 
cent Bite for a reservoir at a place called Lakvalll on the 
Bhadra river. This project was investigated years ago 
by the officers of the Kurnool Canal Company. No fiuer 
site for a dam could exisl, but unfortunately its construc- 
tion would be of little benefit to the lands in Mysore terri- 
tory that it would command, as that portion of the pro- 
vince is not liable to famine and the population is vory 
sparse ; but as a means of regulating the supply of water in 
the Tung.ihhadia and Krishna rivers for the benefit of 
lands in Madras, it would bo invaluable. The drainage 
basin is 776 square miles and the average rainfall 160 inches 
por annum, and taking the run-off at 60 per cent, (not too 
great an allowance for such a high rainfall and hilly 
country), tho amount received into the reservoir would be 
2<)0 m. c. ft. per square mile. The total supply would 
therefore be 165.200 m. c. ft. 

Tho site is rocky, in the middle of dense jungles, and 
very unhealthy. Tho dam would probably cost 100 lakhs 
of rupees, but the benefit to Madras irrigation to he derived 
by its construction would be enormous. 

There is also an excellent site for a reservoir on the 
Tonga river at a placa called Mud aha. The average rain- 
fall is 160 inches por annum and drainage basin is 7b 2 square 
miles. This aRo would not benefit Mysoro lands, but 
would be of great advantage to the irrigation in Madras. 

I ho two roservoirs together could probably be made to 
store 4*00,000 units, and the drainage basins being so 
immense and the rainfall so heavy, the reservoirs would 
fill more than once. Tho amount stored would suffice for 
400,000 acres. 

Chitaldrug district. — This is the district most liable 
to famine ; yet in the year 3 895 when thoiv was famine in 
tho adjacent districts (Bellary and Cuddapah) in the 
Madras Presidency there was only slight, distress in 
Chitaldrug, but in the great famine in 1876-78 many 
thousands of people died. 

The soil is a great part of black cotton, and dry crops are 
easily raised by means of kattes , and the people do not 
seem keen about wet. cultivation. .Seven large works are 
proposed as famine protective works. One of these, tho 
Marikanave reservoir, is now in course of construction ; 
another has been fully investigated; but nothing has been 
done regarding the other five ; and the Madras Govern- 
ment have objected to the construction of three of them. 

The amount of the estimates for all the works, omitting 
the Marikanave, is Rs. 8,44,450, and the amount available 
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for famine labour is Rs. 4,70,000, or sufficient for the employ- 
ment of 4*8 per cent, of tho population of 465,360 for six 
months. 

The works will Btore 8,000 units of water in ordinary 
years, capable of irrigating 8,000 acres and 1,60 » acres in 
season of drought. The revenue to be derived will be 
Re. 31,000, being 3’6 per cent, on the expenditure of 
Rs. 8,44,460. 

The Marikanave reservoir and channels now under 
construction is estimated to cost 39 lakhs of rupees The 
crest of dam will be 142 feet above the bod of the Vcdavati 
river, the escape being at 130 feet. 

Its capacity, when full, will bo’abont 116,000 units, capable 
of irrigating 116,000 acres, but' it will only fill in very 
exceptional years ; and in years of ordinary rainfall the 
water received will be about 30,000 units and in very bad 
years not more than 10,000 units can bo expected. Though 
this grand work mav not prove directly remunerative, it 
will be a great protection against famine in the tain ks of 
Chnllakere and Hiriyor which comprise that portion of the 
district most liable to famine. 

Kadur district . — Tho only parts of the district, liable to 
famine are the wholo of the Kadur and parts of the Chik- 
magalur and Tarikere taluks. Six large works are proposed, 
the estimates for three of which have been fully worked 
out, and for the other three preliminary investigations 
have been made. 

The total approximate cost of the works will he 
Rs. 4,65,871, and the amount available for famine labour 
Rs. 1,30,000, which won Id afford employment to 32 per 
cent, of population (189,438) of tho area liable to famine. 

Tho quantity of w r ator stored by tho proposed works will 
be 4,930 units, capable of irrigating 4,930 acres in yeais of 
ordinary rainfall and 2,300 acres in years of drought. 

The revenue to be derived from the works is Rs. 25,000, 
which will give a return of 6’5 per cent, on the expenditure 
of Rs. 46,587. 

Hassan district . — The portions of the district not liable 
to famine are the Manjarabad and part of the Bolur taluks ; 
the population of tho remaining portions is 865,998. 

The part of this district liable to fainino is studded with 
tanks, and there is little scope for new irrigation works. 

Only two works are proposed, and neither of these lias been 
investigated in dotail. The approximate cost of the works 
is Rs. 1,05,000, of which Rs. 58,000 is available for famine, 
which at Rs. 3-8-0 per head will give employment to about 
*7 per cent, of the population of tho area liable to famine 
for six months. 

The works are for direct irrigation from perennial stream, 
and thoy will irrigato 2,600 acres in years of ordinary rain- 
fall and 1,760 acres in years of drought. 

The amount ot revenue that will he derived from their 
construction is Rs. 7,000, which represents a return of O' 6 
per cent, on the expenditure. 

Mysore district . — Tho portion oF this district which is 
under direct irrigation from channels taken off from the 
Cauvery and its branches is not liable to famine. The 
taluks that suffer during seasons of drought are Chamaraj- 
nagar, Gundlupef, Nagamangala, Mandya, Krishnarajpote, 
and Malvalli. The area ot these taluks is 2,691 square 
miles and the population 659,766. The above taluks are 
covered with tanks, but during seasons of low rainfall they 
reoeivo but littlo water. 

Nine works are proposed in this district, the estimato for 
one of which has been prepared in detail, for five prelimi- 
nary levels have been taken, and for three nothing has been 
done. The approximate amount of all the estimates is 
Rs. 36,46,000, of which sum Rs. 23,40,000 is available for 
famine labour. This would give employment to 20’2 per 
oent. of the population of the area liable to famine for six 
months at Rs. 3-8-0 per head per month. 

Of the proposed works, three are for the extension of 
channels for direct irrigation ; but, unless the duty of water 
can bo increased it seems doubtful if the irrigation tinder 
channels can be extended. Those extensions are calculated 
to irrigate 19,600 acres. The remaining six works are re- 
servoirs. The a nount of water stored will be ll,8u0 units, 
sufficient f or ^ 11,300 acres. In years of drought 20,450 
acres can bo irrigated by both channels and tanks together. 

The total revenue to be derived from the works is 
Rs. 1,48,000, which is about 4 per cent, on the proposed ex- 
penditure. 

Besides the works mentioned in the statement, there are 
many old rongh-stone anicuts that should he roplaoed by 


water-tight ones, and this, in my opinion, should be done 
before any attempt is made to extend tho channels. 

The cost of rebuilding tho anicuts will probably amount 
to 10 lakhs, but will not he a suitable work for famine 
labour. There is a fine site for a large storage reaervior on 
the Cauvery river at a place called Ramaswamy Kanavo,* 
on the borders of Cooig. but the Government ol Madias 
would probably object to its construction. 

Prom these district statements the following results are 
obtained for the whol* province: — 

Number of proposed famine protective works — 

Fully investigated ... 18 

Partly do. ... 15 

Not do. ... 20 

Total • 48 


Approximate cost of all tho proposed works is Rs. 
1,07,44,654, say 1 07-J lakhs of rupees. 

The amount, available for famine labour is Rs. 40,70.000, 
which would afford employment to about 6'2 per cent, oi^ 
the population of the area liable to famine for six months 
at. Rs. 3-8-0 por head per month. 

The revenue derived from the works will be Rs. 3,68,870. 
or 3'4 per cent, on the expenditure. 

The total amount of water stored will he 87.381, and the 
area irrigated in years of ordinary rainfall 106,881 acres and 
in years of drought 60,330 acres, including diioct irrigation. 
But unfortunately in years of drought the districts most 
liable to famine, viz., Bangalore, Koiar, Tumkur, and (’hital- 
drug, will only have the area of irrigation increased by 
10,230 acies, while in the district of Kolur there will be no 
irrigation at all. 

I may hero mention that the figures given in tho state- 
ments are only rough approximations, ihoie has been no 
time to get, out accurate figures before the arrival of the 
Indian Irrigation Commission. 


A special establishment will now ho employed on working 
. out all the pro loots in detail and 

Famine programme.. ^ ^ |hm bn onto ed lit the 

famine programme; such us are shown to lie icmunerative 
can bo carried out in otdinaiv yeais as funds aro available, 
and those that will be a protection against famine, though 
not directly remunerative, will he left to be carried out in 
years of scarcity. 


Special establishments aro now emplmed under the Exe- 
cutive Engineer of each district in propping estimates for 
the 1,013 major tanks now remaining to bo restored, and 
these will also be entered in tho famine program! no ; the 
average cost of each will be about Rs. 5,009, making a total 
of Rs. 60,65,000. 


There are, besides, about 10,000 minor tanks on which 
an average of Rs. 500 might be usefully expended, or a total 
of Rs. 50,00,000. 


There are about 17,000 villages in the province, area 
liable to famine, and two or three relief works for eaoh 
village should be entered in the programme. The total 
amount in each village need not exceed Rs. 200, making a 
total of Rs. 34,00,000. 

The minor tank and village relief works, though included 
in the programme, need not be estimated for in detail till 
occasion arises. 


We will then have a famine programme containing — 

Rs. 


48 large new works costing . 1,07,44,654 

1,013 major tank restoration costing 60,65,(100 
10,()U0 minor tank restoiatioii costing 60, CO, 000 
Village relief works costing , . 34,00,000 


This, of course, is ample to meet any famine that may 
occur, hut it would be impossible to carry out all these works 
at a time ; and it will be necessary to select only as many as 
can be properly supervised, which (unless the staff of ‘the 
province is augmented by officers lent by other Govern- 
ments) I don’t think will be more than 8 large now works, 
approximate cost 17 lakhs — 

Rs. 

80 major tank restoration . . 4, On, 000 

160 minor tank restoration . . 48,000 

Village reliet works, say . . 30,000 


Total ; 4,78,000 


But I have already shown on page 15 that Rs. 117 Ukhs 
of work must ho provided in case of a severe famine, and 
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I am of opinion that, in addition to the works mentioned, it 
will bo lieciHgary to hive recourse to collecting road- mot a 1, 
which will not require much professional super vision. 

The following is my opinion lcgarding famine protective 
works : — 

Direct irrigation from channels such as those taking off 
„ . » # from the Cauvory and its tributa- 

amme pr« oo ion. r jn 8 are a gnre protection against 

famine. They have never failed even in the years 1876- 
78. 

Tanks fed by perennial streams aTe also a sure 
protection. Large storage reservoirs containing a two or 
three years* supply, or which by feeding a stioam make 
the supply perennial, are a protection against famine ; but 
unfortunately it is difficult to find sites for such work* and 
the cost of them is generally prohibitive. 

Small tanks in the maidan parts of this province whore 
the rainfall is small are no direct protection against famine. 
The Kolar district is an example of this, for, in years of 
deficient rainfall, they rooc-ive practically no water and the 
e/ops under them fail. They are an indirect protection, as, 
by producing a good crop during years of good rainfall, 


they would enable the rayats to tide over one or two bad 
yours, that is, if they are provident. 

Wells aro an excellent protection against famine in a 
small way, but in years of exoessivo drought they generally 
run dry or nearly so. 

In this province each well irrigates about 1*8 acres on an 
average, so the number of wells required to irrigate any 
large area would be enormous ; still I think every endea- 
vour should be made to induce the rayats to sink wells, 
as it no doubt affords a protection against famine in small 
areas. 

My opinion is that so long ns such a vast proportion of 
the population of India depends on agriculture, that is, on 
the rainfall, there must be periodical famines in plaoes and 
no amount of irrigation works will prevent thin, as these 
works are dependent on the rainfall. 

The only means of preventing or at any rate of mitigat- 
ing famine is to encourage industries and manufactures in 
as many parts of the oountry as possible. 

The Kolar Gold Fields give employment to about 40,000 
persons, and there is absolutely no chance of a famine there, 
though all the crops in the district should fail. 


Answers to printed questions for Public Woiks officers. 


1 . Population , area, etc. 
Statement of total area cropped, 1899-1900. 


Popula* 

• District. t-ion, 

1891. 

l 

! 

Cultivable 

area. 

Area 

cropped, 

1899-1900. 

Percent- 
age of 
crop pod 
to cultiv- 
able 
aroa. 


i 

AoroB. 

Acres. 


Bangalore 

. 1 S02.094. 

1 

1,098,880 

651,323 

r.9-2 

Tumkur 

. : 580,786 

1,632,000 

973,691 

59*6 

Kolar 

. ; 591,030 

867,810 

479,412 

r.r >«2 

| 

Mysoro 

. 1 1.181,814 

2,023,040 

1,407,256 

1 

. 69*5 

Hassan 

. ' 614,952 

1,000,960 

717,151 

71*6 

Sliimoga 

. ! 527,981 

989,440 

635,452 1 

64'2 

Kadur 

330,063 

673,920 

491,230 

729 

Chitaldrng 

413, 934 

j 1,591,210 

1,148,047 ' 

72*1 

Whole province . 4,943,601 

i 

9,880,320 

i 

6,503,562* 

65*5 


* There ih a discrepancy of six acres between this and the 
total given for the whole province in the Mysore Atlas of 1900. 

The total area cultivated in 1899-1900 is divided as 
follows : — 

Dry, Wet, Gardens, Coffee, 

acres. acres. acres. cinchona, Total. 

cardamoms. 

5,317,508 778,677 243,611 168,760 6,503,556 

Tho following is the proportion of caoh of the above crops 
to the cultivable area : — 

Dry 53*8 

Wet 7*8 

Gardens 2*4 

Coffee, cinchona, cardamoms . . 1*7 

About 65*5 per cent. 

The proportion between tbe cultivable area and the popu- 
lation ifl 1 person for 1*1 acre for the whole province, and 1 
person for every 2 acres of the entire province, both cultiv- 
able and uncultivable. 


Statement showing the average area of land irrigated 
for the last ten years, 1890—1900. 



Extent of land irrigated, 
average, 1890—1900. 
Acres. 

Total 

wot 

cultiva- 

tion. 

District. 

Elver 

channels. 

Tanks. 

Othor 
sources, 
wells, and 
springs. 

Bangalore . 

49 

43,452 

4,737 

48,208 

Tumkur 

937 

52,906 

7,681 

61,524 

Kolar . . . 1 

1,428 

49,964 

2,288 

1 53,680 

Mysoro 

61,253* 

32,632 

6,131 

100,016 

Hassan . . 

9,947* 

72,956 

20,475 

103,378 

Shimoga 

[ 3,111 

105,649 

108,167 

216,927 

Kadur . 

5,445 

33,206 

65,483 

104,134 

Chitaldrng . i 

2,190 

21,769 

1,205 

25,164 

Whole province 

84,830 | 

412,534 

216,167 

713,031 


* These fignros do not agree with those given under Cauvery 
channels ; tho reason being that the area under tanks fed by 
tho channels is entered under tanks. 


These figures aro compiled from the Mysore Atlas of 1900. 
The total 713,081 acres does not quite agree with the 
average area of wot cultivation for ten years for the whole 
province, which is given at 748,068 acres. Tho difference 
can probably be accounted for by mulberry and sugarcane 
not being included in the former figures. 

Statement showing the proportion qf wet cultivation to 
cultivable area . 


Proportion of wbt culti- 
vation TO CULTIVABLE 
AREA. 


District. ' 

Biver 

channels. 

Tanks. 

Other 

sources. 

Bangaloro .... 

•0017 

3*9 

•43 

Tumkur .... 

•06 

3*2 

•4 

Kolar 

14 

5*7 

•26 

Mysore .... 

•3 

1*6 

•3 

Has san .... 

•99 

7*2 

*2 

Sliimoga 

•31 

10*6 

10*9 

Kadur .... 

•81 

4-7 

9*4 

Chitaldrug . . . . j 

•13 

1*8 

•97 
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There have been no seasons of drought since 1876-77. year of bad and good rainfall respectively in each of tho 

The following table gives the area of wet cultivation in a maidan districts of the provinco : — 


District. 


Bangalore 
Kolai* 
Tumkur . 
Mysore . 
Chitaldrug 


Total 




Bad year. 1 

(Jooi) YEAR. 

Average 



1 




rainfall. 







30 years. 

Year. 

Rainfall. 

Area of wot 
cultivation. 

Year. 

Rainfall. 

Area of wot 
cultivation. 




Acres. 



Acros. 

29*86 

1891 


42,031 

1893 

41-13 

50,074 

27 5S 

1891 

16ii> 

42,916 

1898 

29*8 

54,510 

25*98 

1891 

KV5 

51,935 

1893 1 2 3 4 5 

33*01 

63,316 

27-22 

1891 

17-7 

95,103 

1893 

315*78 

96,726 

20-75 

1891 

14*0(5 

23,274 

1893 ! 

29*01 

24,566 

... 

... 

... 

255,268 , 



289,192 


Colonel 
D. McN. 
Campbell. 


It will be seen from this that the difference between tho 
area of wet cultivation in a bad and good year is only 33,924 
acres in the whole province. 

I am sorry 1 can give no information about private or 
village irrigation works. 

2. Soils. 

The prevailing soil in the provinco is red loam formed by 
the decomposition of gneiss and trap. Black cotton soil is 
found hero and there, chiefly in the Kadur, Shimnga, and 
Chitaldrug districts. The red soil is generally very fertile, 
and 18 well adapted to irrigation. The black cotton soil is 
more suited to dry crops, but can bo iriigated with advan- 
tage. As far as I know, no difference is made in the 
quantity of water supplied to cultivation on different kinds 
of soil. 

3. Black cotton soil. 

There are many small tank bunds in this provinco, con- 
structed of black cotton soil, that (lo not leak. 1 have my- 
self constructed a bund of black cotton soil to hold 30 feet 
dopth of water, with no masonry core-wall, but with a 
puddle-wall in the centre. This has stood for 20 years. 
The large Kukasandra tank in the Kadur district has a bund 
of black cotton soil, but the front under the revetment is 
wado with several feet in thickness of good soil. Blaok 
cotton soil dries and cracks badly in the hot weather, and a 
bund made of it is likely to leak and perhaps broaoh if it 
has not boon soaked with rains ; but in the cubo of tanks, 
which cannot fill unless there has been rains, the bund is 
neaily always saturated. In the case of channels it is 
different, and I have known water let into one when the 
banks of black cotton soil were dry, and the result was 
excessive leakage and several bicaohes. Tho remainder 
of this question can best be answered by the Kevcnuo 
Officers, as they have tho distribution of the water. 

4. Stale irrigation works. 

This can be seen in a bulky statement prepared in tho 
office of the Examiner, Public WorkB Accounts. 

The expenditure from 1881 to 1900 is Kg. 1,98,03,000. 

The total area irrigated in a good and bad year has been 
given in my answer to question No. 1. 

Tho total revenue derived from all sources of irrigation, 
except wells and springs is Ks. 27,38,933 for 1899-1900. 

The average annual cost of repairs to the channels under 
tho Public Works Department is Ks. 70,000 and the cost of 
establishment Ks. 1,200 per mensem, or Ks. 14,400 per 
annum. 


The average cost of the establishment employed on tanks 
is Ks. 18,000 per annum. 

The overage annual amount, expended by the Deputy Com- 
missioners on masonry works to tanks is Ks. 25,000 ; the 
earth-work is done at the cost of the rayats. 

The total yearly cost of tho up-keep of irrigation works is 
therefore — 



Es. 

Channel ropairs 

70,000 

Establishment 

14,400 

Tank repairs . 

25,000 

Tank establishment 

18,000 


Total . 1,27,400 

This does not include cost 

of direction and accounts. 


Deducting Ks. 1,27,100 from tho gross revenue of 
Us. 27,38,933, the net revenue is Ks. 20,] 1,538, which is 
about 13 per cent, on the capital expenditure Hinco 1881. 
But this large percentage is no doubt due to the expenditure 
incurred prior to 1881, and I do not see how it is possible to 
ascertain the capital cost of all the irrigation works in the 
provinco. 

The expenditure on irrigation works from 1799 to 1900 
(omitting that for the years 1810—1831, which is not known) 
is Ks. 2,60,54,177, and the present net levenue would give a 
return of about 10 per cent. 

The works are not to bo depended on in seasons of drought, 
with the exception of the Can very channels and tanks fed by 
perennial streams in the JMalnad tracts of the province. 

5. This is fully answered in my memorandum, dated 2(Jth 
December 1901. 

0. I cannot answer this, question ; it is a matter for tho 
Revenue Department. 

7. Most of this question is answered in my memorandum, 
dated 20th December 1901. 

Tho distribution of water is nnder the Kevcnue authorities, 
except under tho Cauvery channels during the dry season ; 
so details regarding number of watering, etc., can best bo 
obtained from the Revenue Officers. 

8. I have referred this to tho Superintending Engineers, 
and when the information is received, I will attach it to this 
memorandum. 

9. No flood or drainage protective works are required in 
this province. 

10. There has been no famine since 1876-77. 


1. Q. (The President .)^ You have long experience of 
Southern India P— Yes ; 83 years. 

2. Q. You were Chief Engineer for Irrigation in 
Madras P—1 was Chief Eugineor of the Fablic Works 
Department. 

3. Q. Wore you employed on different irrigation works? 
— Yes. 

4. Q. You have been some years in Mysore?— Yes; 
3£ years ; I was there two years before. 

5. Q. Yon give us a very interesting paper. T see in tho 
second page of your note you give iive series contain iug 
1,717 tanka, of which 906 have been desit with P— Yes. 


6. Q. In Chitaldrug 105 out of 110 have beenldealt with * 
practically this district is finished? — Yes ; tho series shown 
in my noto are only typical. 

7. Q. How many series are there altogether P — 50. 

8. Q. You give this list of the largest and most impor- 
tant tanks ; are they separate from the sories P — They are 
in the series. 

9. Q. You say “ the capacity of a unit.” What is a 
nuitP— It is *26 of a million cubic feet. A unit is supposed 
to irrigate one acre. 

10. Q. That allows a depth of 6 feet on an acre P— 

Yes. 



Colonel 
D. McN. 
Campbell. 


INDIAN IRRIGATION COMMISSION : 


828 

11, Q. l)o you find that useful to go by P— Yes, very 
UHoful. 

12. Q. It is pretty accurate P — Yes. 

12. Q. Have you arrived at a satisfactory system of keep- 
ing tankB in repair P— -No. 

14. Q. Do you see your way ? — No. The rayats may be 
made to keep thorn in repair; otherwise I don’t see how 
it could be done. 

15. Q. I)o you think Sankoy’s sohemo was a feasible one 
to curry out P— That was for extraordinary ropair; the 
rauits were supposed to keep them in repair. 

1(5. Q. Do you find that they will juot afterwards keep 
the tanks in repair P — Sometimes they do ; as a rule they 
don’t. 

17. Q. Do you see any practicable way out of the dif- 
ficulty P — Government could not possibly keep the remain- 
ing tanks in repair ; it would be impossible. 

18. Q. Is there any sort of District Board system in 
41 ysoio P — Yes. 

12. Q. They do not look to the tanks P — No. 

20. Q. It does not come within their jurisdiction ? — No. 

21. Q. You say in the third jago “ the table of dis- 
charges of rivers in Mysore is fairly reliable " P — I think so. 

22. Q. You say “you use about 20 per cent, of the 
amount of water ordinarily available for irrigation *’ P — 
Yes. 

22. Q. In some cases you practically use it all up P— Yes. 

24. Q As regards kuUi-inaramat, do \ou find the rayats 
pay more attention to the channels than to tanks P — No. 

25. Q. Wo were told the other day that rayats would not 
repair the humls, but would still keep their channels clear 
ot silt? — When they find actually that they cannot get 
water, then they clear them. 

2(5. Q. You speak of masonry anicuts ; what channels do 
you rotor toP — The ( ’an very channels ; they are the only 
ones that the Public Works Depaitmout have got anything 
to do with. 

27- Q- The reason being that tho Cauvory has a very fair 
discharge?— Yes. 

28. Q- Talk! n u r about tho establishment on the channels, 
you say that “ the monegars are under the Public Works 
Department dming the dry season " P — That refers to tho 
regulation of watt r during the dry Beasou. 

29. Q. Is thou* any water during the dry season p — Yes. 

30. Q. What is exactly the position of Public Works 
Dcpaitmont officers. Do they merely keep tho channels in 
repair ?— Yes, and they regulate the supply of water during 
<ir> months. Prom tho time irrigation is over when the 
cultivation is over wo take over tho ohannels, repair them 
and regulate tho supply of water. 

31 . Q. Thcro is a kind of system of “ tatils ” on the 
channel P — Yes. 

32. Q. You speak of the rules drawn up by tho Govern- 
ments of Mysore aud Madias. Tho thirteen rivers referred 
to mu into Madras? — Yes. 

33. Q. That means that you must not block tho supply? 
— Yes, 

34. Q. That there might bo no interference with the 
working of the ameuts below. Do you find difficulty in 
getting leave to carry out new works on these rivers P — 1 
have not asked permission. 

35 Q. Do 3011 anticipate that them might be difficulties 
in carrying out other desirable projects in Mysore P — I think 
so ; if we wanted to secure Hood water and make a reservoir, 
we would have to obtain the permission of the Madras 
Government. 1 don't know whether they would grant it 
or not. 

30. Q. Have 3 T ou personally, sinco you came to Mysore, 
or before, given much attention to the subject of the storage 
of upper waters of the Tungnbhadra in tho north of 
Mysore?— I don’t know a great deal about it. There are 
plenty of sites on the Tungabhadra for large reservoirs. 

37. Q. In Mysore P — Yes. 

38. Q. They would not benefit Mysore? — They might, 
but it is most difficult to make a channel. 

31). Q. Could an ariangement bo made between the 
Mysore and Biitish Governments to make a reservoir and 
to take np land fiom Mysore?— I think so. 

40. Q. You are quite b ure about this P— Yes. 


41. Q. You only repair tanks whioh yield over Bs. 300 a 
yearP— Yes ; I am sure it would not be advisable for 
Government to repair the smaller ones. 

42. Q. Are there many cases in this province where 
there are tanks, the water of which is not fully used P— Yes. 
There 1 b tho Sulikero tank. 

43. Q. Do you know what the circumstances areP— 

What prevents it from being used P— I do not know ; the 
tank never fails. • 

44. Q. There is plenty of water P — Yes. 

46. Q. You don’t know whether thisisaoase of blaok 
cottou soilP — 1 don’t know* 

46. Q. Supposing this country were unhappily to be 
visited by drought again, as it was 24 years ago, do you 
think it is substantially in a better position to meet it P — 
I think so. 

47. Q What are your reasons P — Railways ; and there is 
more irrigation under river channels. 

48. Q. Much moreP — A good deal more. 

49. Q. 1 see you point out that the tanks in Kolar are 
no direct protection against famine?— Because the tanks 
are small and do not till ; they have but little water, or are 
altogether ompty. 

50. Q. If there is no possibility of extending tank irri- 
gation in Kolar, would it be a good thing to encourage 
wells P — Ye«, to a certain extent. 

61. Q. Do you believe that very much could be done by 
wells P— Could they be extended ; could they bo increased 
in number practically without limit P — I don’t think so; 
110 ; a large well in this piovinoe irrigates about 1*3 acres ; 
they aio only useful for small areas. 

62. Q. When do you expect to get your Mari Kanavc 
work finished P — In another two and-a-half years. 

63. Q. it is a mason iy dam P— Yes. 

54. Q. (Mr, Muir - Mackenzie. ) — \V ill it always fill full P 
— It will very seldom fill ; we will bo able to cultivate in 
ordinary 3 ears 30,000 acres. 

55. Q. Would you refuse to givo water for land under 
the tank, because you want to retain it for next year P 
Would you limit the areaP —No ; it would bo of no use, 
because water would evaporate before next y«ar. When 
the tank is half full one can only cultivate half the urea. 

60. Q. You suggest that the ra3ats should cultivate 
according to the quantity of water in the tank P— Yes. 

67. Q. Then a man with influence would take the whole 
water P Don’t you think that he would take as much 
water as he could get P — Yes. 

68. Q. (Mr. Rig ham .)— The figures given here show 
expenditure on irrigation works. Is tliat capital expendi- 
ture P — Yes. 

69. Q. Do you keep a tegular capital acoount separately? 
—This is an account of the amounts spent on the con- 
struction of these works. 

60. Q. Aie capital and revenue accounts kept separate- 
ly P— We don’t keep regular capital and revenue accounts. 

61. Q. They really are works for which revenue accounts 
are kept P— Yes. 

62. Q . Have you many new tanks P How do you charge 
them P — To revenue. 

63. Q. Gould you say what return on the capital cost 
your works yield P — No. 

64. Q. All tnat you say is that “during so many years 
we spent forty-ouo lakhs and the revenue has been so and 
so” P-Yes. 

65. Q. That expenditure includes not only the construc- 
tion and reconstruction, but also all orditiary expenses of 
working?— Yes. 

66. Q. You say “the assessment on areas irrigated by 
tanks is about Its. 6 3 per acre ’’ P— Is that total assess- 
ment P — It is the total assessment. 

67. Q. Why do you exclude mulberry and sugarcane 
from wet lands P— They are sometimes classed us gardon 
and sometimes wet in revenue accounts. 

68. Q. Wet lands do not include garden P— No. 

69. Q. Garden cultivation includes all high class crops?— 
Plantains, sugarcane, and karry. 

70. Q,. In your calculation of tho amount of work you 
require in tho case of famine you proceed on the basis that 
each person will earn generally Rs. 3-8-0 a month P— Yes. 
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71. Q. Do you lake the valuo of the work to be done by 
multiplying the number of people to bo employed by the 
qnantity of work to be done P — Yea. 

72. Q. Do you assume that you will get fall value of 
work in famine labour ? — No. 

73. Q. If they do only half the estimated value of work, 
you would employ double the number of people P — Yet*. 

74. Q. In that calculation you proceed on tlio supposi- 
tion that every person’s average pay is Its* 3-8-0, and that 
you got Rs. 3 - 8-0 worth of work out of him P — No; wo 
don’t got that amount of work out of him, 

75. Q. Out of the Rs. 3*8-0 3 on pay him, Rs. 2-0*0 would 

the value of work he does and Rs. 1 - 8-0 would be extra 

gratuitous relief P — Yes. 

76. Q. Supposing ho does half a day’s work, you will 
employ twice the number of inenP — Yes. 

77. Q. In regard to famine relief and irrigation works, 
you say irrigation works must be kept and proceeded with 
without reference to famine labour ; when famine comes 
you would have a certain number of large works in pro- 
gress which would give employment to a certain soction 
of the population ; you will have small irrigation works 
which the Public Works Department officers will look after 
and }ou will have village works that the Civil officers will 
look after; and you would have load-raetalling P— We 
should have ns m iny irrigation works as we can super- 
intend and then road metalling. 

78. Q. You would proceed with such works as you have 
in progress to the full extent P — Yes. 

79. Q. You would not keep any in reserve for famine 
relief P — No. 

80. Q. You would take them all up in the ordinary course Y 
— Yes. 


81. Q. In famine times you would treat the large works 
in the ordinary way P— As much as possible. 

82. Q. You would not put people on task work P— If 
there is enough provision 1 would. 

83. Q. You say “ storage works, the cost of which is 
Rs. 100 or less per unit, are remunerative.” Does that 
include the mere cost of storage or total expenditure?— 
Everything. 

84. Q. That i« a sort of standard you have P— Yes ; 
there are very few exceeding Rs. 150. 


85. Q. How much will a unit irrigate P— An acre on 
which the assessment is Rs. 4. 


86. Q. Rs. 4 would pay interest ?— Yes ; it would give 
4 per cent. 

87. Q. It would not pay the upkeep? -No. 

83. Q. It is quite good enough if it pays its working 
expenses P— Yes. 

89. Q. (Mr. Jbbeteon.) — You state at the end of your 
memorandum that expenditure on proposed irrigation 
works will be 1,072 lakhs ; that, of course, means that you 
take the oapital cost on very largo irrigation vorks ?— Yes. 

90. Q. At page 3 (d) of your replies to questions you give 
us the expenditure during the last ten years on works 
which cost Us. 26,000 and upwards in the thice districts 
of Tuinknr, Chitaldrug. and Kohir ; you have Bpent, it 
appears, in Tumkur seven lakhs of rupees wholly on restora- 
tion P — Yes. 


91. Q. So that this expenditure in Tumkur should not, 
strictly speaking, be debited to capital cost P No. 

92. Q. Talking it as capital expenditure it works out to 
1*4 per cent.? -Is it not an extraoidinary difference, as 
compared with the figures in your written evidence P— 
Yes ; I put the total expenditure in the wholo province ; 
that 'includes the Oauvory channels and everything. 


93. Q. Leaving that point you tell us that you have 
storage tanka irrigating some 4,000 acres and that you 
expect to get 3,000 new acres cultivated P— Yes. 


94 Q. According to these figures you nearly double the 
irrigating capacity of these tanks. Do you usually expect 

such results from your scheme of restoring tanks r— Yes; 

we lepair the whole tank and raise the weir ; sometimes 6, 
6, 7, or 8 feet. 

95. Q. You expect to something like double the irrigated 
area P— Yes. 
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96. Q. You point out that if you did not restore the Colonel 

tanks, you would lose tho rovenuo on 4,000 acres P — Yes. D. M<*N. 

97. Q. Your restoration brings in only something like 
1*4 per cont. P —Actual restoration. 

98. Q. It is not a paying business P— No. 

99. Q. Tn the Kolar district you give three new works. 

They were finished three or four years ago and they pay 
one per cent., half per cent., and 9 per cent. ? — Yes ; we had 
had years since they were constructed ; I don’t know about 
the tanks ; they cost about Rs. 150 per acre. 

100. Q. Have you any older tanks in Mysore of which 
the capital cost is known P— Thero must bo some. 

101. Q. You don’t know which they are P — No. 

102. Q. Do you know whether anyone could give us 
these figures P— No. 

103. Q, (Mr. Rajaratna Mudaliar.)— In your memo- 
randum you say, roforring to the rule passed in October* 

1873, that the rayats should maintain their tanks. Do you 
know if that rule is in force P — Yes. 

101. Q. If it has been in force, what is tho difficulty In 
keeping the minor tanks in order P— Because it is not 
always enforood ; it is enforood sometimes ; but, as a rule, 
tho bunds are allowed to get lower and lower till theie is 
a breach. 

105. Q. If the rule were enforced, there would bo no 
difficulty in keeping tho tanks in order P— No, if it could 
bo enforced. 

106. Q. Do you think that the rayats would be induood 
to keep the tanks in order if remissions wore granted in 
seasons when tho crops failed owing to tho failure of waters 
supply P — I don’t think it would have any effect. 

107. Q. If remissions wore granted when there was a 
failure of supply, but refused if this duty was not carried 
out P— I don't think so. 

108. Q. Supposing a certain percentage of asossgment 
is remitted subject to the condition that the tanks would be 
kept in order, would they be induced to do the necessary 
repairs P— How arc you going to make them keep the 
tanks in order. 

109. Q. It would bo something like the old dasabandam 
remission. Under that si stem persons who kept their 
tanks in order woro granted certain remissions of revenue ; 
if that duty was not performed, the remission u as with- 
held P— I don’t thin k it would have any effect ; they know 
if they don’t do it, it will be done by Government. 

110. Q. Supposing 20 per cent, were remitted from tho 
assessment P — I don’t think it would be any good. 

111. Q. Even that will be no inducement? — No. 

112. Q. On pago 20 you refer to somo sites in the 
Mysore territory which were selected for the Tungabhadra 
reservoir; uo you think that any large area will be sub- 
merged P— A good deal ; forest reserves will be submerged. 

113. Q. Thoie would not be loss of revenue to tho 
Mysore Government P— I don’t know ; I have not seen the 
sites myself ; but 1 think that on those sites a greater 
portion of tho area would be forests and jungles. 

114. Q. (Mr. Nicholson.)— Are these tanks in Mysore 
ohiofly in chains P — Yos. 

llo. Q. That being so, is it possible generally to raise 
the Lunds and weirs of tanks without causing either loss of 
water to the tanks below or submerging the land above ? — 

It must submerge the laud above. 

116. Q. How P Submerge the cultivated land above P— 

Yes. 

117. Q. Benefit to one land is often carried out by the 
loss of land to the tank above P— Generally thero is dry 
cultivation ; the cultivation from tho tank above do**s not 
come down to the woterspread of tlie lower tank. 

118. Q. Are you not met with the objection that by 
enlarging a tank you cut off the water-supply of the tank 
below P— We always calculate bow much water i* available. 

119. Q. You were asked what were the basis of the 
statistics as to the value of all cultivated crops on page 14; 
it is from official recoids P— Yes. 
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Chief Engineer for Irrigation, His Highness the Nizam's Publio Works 
Department. 

(Hyderabad, 21et February 1902.) 


1. Q. ( The President .) — Wo wish to get some informa- 
tion as to the present state of protection by irrigation in His 
Highness the Nizam's dominions and as to what proposals 
are under consideration for increasing tho protection oi the 
country against famine P — On page 10 of my memorandum* 
I liuvo given a statement showing the area under cultiva- 
tion in tho Telingana districts, and on page 2 1 have given 
a similar statement relating to the Mahrattwara districts. 

2. Q. Are the tanks, in the dominions, out of repair P 
—Yes; all, excepting those few which have been lately 
repaired. 

3. Q. Hy ** out of repair " you do not mean silted up P 
—No. I mean breached or otherwise in nil inefficient state. 
In tho dominions we shall never suffer much from tank 
silting up, as the conformation of the land is such that we 
can readily raise the bund and so increase tho capacity of 
the tank as the silt accumulates in its bed. 

4. Q How long have you been here P— For the last four 
years. 

6. Q. The last famine was very bad in the Nizam’s 
dominions P~ Yos ; the famine of 1309 F. was tho worst on 
record. 

6. Q. Was it very had in Telingana P — Tho state of 
actual famine was never reached in Telingana, although 
distress was severe. We happened to have an enormous 
number of estimates for works rea ly which Mr. Dunlop, 
the Famine Commissioner, gave us leave to put in hand, and 
bo the necessity of opening famine works on eodo rules was 
aiertcd. Late in the season three teat works had to ho 
opened in tho Klgandal district in talukus where our pro- 
gramme of work was a little deficient compared with other 
talukus. 

7. Q. You are better able to withstand famine now than 
you were a few years ago ? - Yes ; as regards tho Telingana 
districts, we have better storage works and a larger pro- 
gramme of work. 

8. Q. I notice that some of these tanks depend on catch- 
ment areas which can be counted on in case of a failure of 
the rains P— Yes. especially in tho Warangal district thoro 
are certain tanks which can he depended on to ensure some 
cultivation oven in the driest years. In most districts in 
Telingana this will be the oasc if the schemes I have 
designed for connecting tanks with the larger local rivers 
aro carried out. 

9. Q. Have these schemes piogrcssed far P — We have 
not completed many schemes as yet, hut we have a large 
number in hand and good progress is being made. 

10. Q. Have you any map showing all the tanks in your 
charge?— Tho 4 miles to an inch Ordnance Sheets show 
practically all the tanks ; only one or two tanks aro omitted. 
Where a tank is breached, it is marked on the map by a lint*. 
You see from the map that immediately you get south there 
are f jwer tanks. The system of tanks in Telingana, wher.j 
there is red soil, is most perfect. The formation of the 
Carnatic districts is not so suitable for tanks, and the soil 
is not so favourable for wet cultivation. 

11. Q. What measures do you propose for these south- 
west talukas of the Carnatic districts? — I have prof>osed 
to execute tho Denur channel project from the Tunga- 
blmdra river ; the Muski storage project is also under con- 
sideration. For the rest it is proposed to restore such old 
tanks as it is considered worth while and execute «ny new 
sdora-ie icherae which is at all likely to give a good supply 
in years when the rainfall is deficient. 

12 • Q. What are the Gungawati channels P— They are 
two channels originating in the Tungabhadra in the Gunga- 
wati taluka of the Lingsugur district and arc working most 
satisfactorily. The lands under thorn gave a full revenue 
during the last famine. 

13. Q. What is the area irrigated? — The area irrigated 
in 1309 F. was 3,130 acres. 

14. Q. Is it in tho valley of the Tungabhadra P — Yes. 

15. Q. Ib any extension of theso channels possible P 
—1 do not think it will be feasible to extend the existing 
channels much ; but if the channels are improved, the culti- 
vation under them can be extended. Tho water in the 
channels at present does not do its proper duty ; it only 
irrigates some 30 acres per cubic foot per second of dis* 
cliarge. We have, however, raised the revenue under these 
channels from Rs. 36,000 to Us. 40,000 since the Publio 
Works Department took charge of thorn. The maintenance 


and distribution of the water is now entirely in the hands of 
the Public Works Department. 

10. Q. (Afr. Rajaratna MudaHar.) — IIow much has tho 
ayakat under those channels increased P— I do not know 
exactly ; the area has increased more in proportion than 
tho revenue, because the Revenue Department have been 
lowering the rates. Double-crop rate* were reduced 
from 1^ to 1J times single rates, but I understand that 
this will again he alterod. There were 1,100 acres of 
sugarcane under these channels in 1309 F. 

17. Q. (The President.) —What is the Moosapidt pi oject P 
— It is a tank-filling project situated in the Mahhuhnagar 
district. A channel is taken from a local river, an affluent 
of the KiBtua, to fill a large number of tanks. The river 
runs only during the rainy season, and so we can only make 
use of flood water in this project ; after the rains the river 
rapidly dries up. 

18. Q. How much land will tho Kistna project com- 
mand P — Tho District Engineer reports it will command 
200,000 acres in the Raichur Doab (the country between 
tho Kistna and Bhima rivers). 

19. Q. Is there any other project for storage on the 
Kistna? — There is no project from the Kistna. In its 
course through the dominions the Kistna runs in a very deep 
bed and is very rapid. Where it passes through the Nalla- 
inallai hills the gorge is very deep and tho current ib rapid. 
Tho channel from Narainpur (tho Kistna project) is the 
only feasible project we have. 

20. Q. Ts it of tho samo character when it joins the 
Tungabhadra P — Yes, and the current is so swift that it car- 
ries sand in suspension. In the dominions we have to exer- 
cise considerable care in the site we choose for the off-tako of 
a channel from a river ; if the off-take is situated where the 
fall of tho river is groat and the current strong, the result 
is much sand held in suspension in tho water entering the 
channel ; this is either deposited in the channel or on the 
rayat’s fields, and is, in either case, a nuisance. When de- 
posited in the rayat’s fields tho outturn of tho crop is lessened 
and the rayat, ignorant of the true cause, says “ that the 
water is not good for irrigation." 

21. Q. {Mr. Rajaratna MudaHar.) — Is that why the 
people prefer whut they call “ black water " to “ red water "P 
— Y os ; the black water contains fertilizing silt and the “ red 
water ” contains sand. 

22. Q. If the Kistna carries sand, it will d fortiori carry 
silt? — Yes ; such is precisely the case also with the Goda- 
vari. Tho late Sir Vikar-ul-Oomra repaired an old anient 
a^cross the Godavari to supply water to lands fti hi *jagir in 
Elgadah. T was asked to report on this some time ago. I 
found the anieut situated half-way down a cataract in tho 
Godavari where, of courso, much sand was held in suspen- 
sion by the water of tho river ; tho fall of the channel was 
also great, and alt this resulted in much sand being depo- 
sited on tho rayat’s fields and their usual complaint about tho 
water. This channel passes through several tanks, and 
below the first tank, where evidently the sand in suspension 
is dropped, tho complaints ceased. 

23. Q. Have you any other big projects P— We are now 
enquiring into one from the Godavari. 

24. Q. 1 liat means a dam over tho river ; would that 
be easy ? — Yes, the easiest thing possible. The site of 
the proposed dam is at the top of a rapid and tho bed of 
the rivur hero is sheet rock. 

26. Q. You are now in the preliminary stage P — Yes. 
Li ko other projects we propose, if tho preliminary stages 
point to tho likelihood of success, executing the project by 
sections. In the dominions we have no proper idea of the 
disdiargo of the rivers at different Seasons of the year, as 
no obsei vatlons have, as yet, been made. The only river, of 
which we have any knowledge, is the Moosi. Our projects 
aro thus, as far as possible, designed to bo carried out in sec- 
tions ; a second section is carried out if the supply of water 
proves adequate. Meanwhile, all masonry works which in 
any wav confine the width or discharge of the channel are, 
in tho first instance, made large enough to carry the supply 
which will bo ultimately required. 

26. Q. Are you now taking gauges of the rivers P— We 
have now commenced to do so. 

27- Q. How many tanks have you got in good working 
order P — 1 should say about 1,000 major tanks. I cannot 
say how many minor ones. 

28. Q- You gave on page 3 of your memorandum a list 
of tanks which held water during the last famine P— Those 
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*1*© only a few typical cases. With regard to thcAvanur 
tanks, the printed figures nro wrong. The “ freo ** catch- 
ment area should be 1 J square miles and the “ combines ** 
should bo 4 square miles. 

29. Q. Which of the tanks are in good order P— Certainly 
not half of them. More than half of them may be yield- 
ing some revenue, but they are certainly not in an effi- 
cient state. 

30. Q. What is the exact area under wet cultivation P— ■ 
Wo can only ascertain that by finding out the amount of 
remissions that have been given and deducting this amount 
from the gross rovonuo. The remissions are very large at 
present owing to the largo number of tanks which are in 
disorder. I have not tlio figures of the remissions with 
mo. The remissions during late years have been very 
large. 

31. Q. You have a table on page 10 of your memo- 
randum showing wet cultivation in the Telingana districts. 
Does that include wells P — Yes. 

32. Q. As to tank repairs, will you he so good as to tell us 
how they are kept upP — As far us the major works aro con- 
cerned, we pi opose to put tho maintenance in the hands of tho 
Publio Works Department. J think this will be necessary, as 
the nature of the work necessitates a trained staff being in 
charge. In tho case of tanks, they are given certnin defi- 
nite minimum dimensions such as height of bund above 
maximum water level, breadth of bund , length of escape- 
way, etc. It is absolutely necessary that they should be kept 
up to these dimensions. Again, the length of escape- way 
is calculated on the same empirical formula in all cases and 
it is at t the best approximate. Information is required 
directly it is ascertained that tho allowance made for the 
disposal of surplus water is insufficient. The case of 
channels is precisely the samo and, in addition, a trained 
staff is further required to manipulate all scouring sluices 
in channels and so obviate the nuisance from the accumu- 
lation of silt in the bed. To execute all this work effi- 
ciently, it is necessary that tho maintenance should be in 
tlic hands of a trained staff under tho orders of the Public 
Works Department. Other than this there is the neces- 
sity of collecting data for guidance in future designs and 
which can only bo done by a trained staff. I have found 
from experience that when the maintenance is in the hands 
of the Revenue authorities irrigation works rapidly get 
into disorder. Especially is this the case when channels 
nro concerned. The channels under the Revenue autho- 
rities rapidly blossom out into pikotas and unlicensed 
sluices ; below each of these a bund is thrown across the 
channel and very soon the channel becomes in a most ineffi- 
cient state. Revenue officers have often explained to 
mo that if such things are allowed more revenue accrues, 
but such is not the case, as it is done to the detriment of 
existing revenue. Again, when clearing a channel of silt,, 
Revenue officers never know what width the bod should ho 
cleared to in its various sections. I am decidedly of the 
opinion that tho maintenance of all minor works should 
be in the hands of the village community, or some one 
interested in tho cultivation under it, under the supervision 
of the Publio Works Department. 

83. Q. Is there any institution hero like tho kudi* 
maramat in Madras P— There used to be, but it has fallen 
into disuse. 

34. fj. You say that estimates, amounting to 
Rs. 64,88,987 for 638 works, have now been sanctioned by 
your Government. That ought to keep you going for a long 
time P— The vast majority of these works aro already in 
hand. Those estimates refer to major works in tho Teliu- 
gana districts only. 

35. Q. What ere you spending now ? ITow muoh do 
you propose to spend oach year ?— I h»vo advised tho 
Government to spend 25 lakhs a year on irrigation works. 
Last year we spent some 17 lakhs. We have been gradu- 
ally working up the expenditure. When I came hero the 
expenditure was only 5 lakhs, aud I have now worked it up 
to 17 lakbs which includos expenditure under tho u Now 
Scheme.” 

86. Q. (Mr. Muir* Mackenzie.)— Tho “ New Sehome M 
expenditure being 5 lakhs P — Yes, about 5 lakhs. 

37. Q. And you propose that the Nizam* s Government 
should give 20 lakhs a yearP— I propose that 15 lakhs 
should be given from the revenue ; 5 lakhs Bhould be raised 
by loans; and 5 lakhs bo expended under the “ New 
Scheme.” That is my proposal, but it is not as yet 
sanctioned. 

88. Q. (Afn Higham.)— In the Mahrattwara districts 
you have practically no tanks at all ?— Very few indeed, and 
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those aro mostly situstod in Nander on tho bordors of the 
trapean plateau. 

89. Q. You have irrigation channels from tho Tonga- 
bhadra P— Yes. 

40. Q. There is a good deal of well cultivation P— Yes ; 

I have given the figures in my memorandum. 

41. Q. You have only river channels in LingsugurP— 
Yes, and a few tanks, which latter aro in disorder- 

42. Q. I understand that most of the wet cultivation in 
tho Mahrattwara districts is under wells P — I am not well 
acquainted with the Mahrattwava districts, but I believe 
such is the case ; Mr. Dunlop will, however, inform you on 
this point. 

43. Q. What does the area irrigated by river channels 
amount to P— About 4,000 acres. 

44. Q. And what under tanks P— That I cannot tell yon. 
We have a few tanks, hut tho total area under tanks is not 
great. 

45. Q. You know enough about the Mahrattwara district* 
to state that the area under tanks cannot be large P — 1 know 
sufficient to state that it cannot be large. 

40. Q. So that the irrigation must ho mainly from 
wells P— I believo it is mainly from wells. 

47. Q . Referring to the three Carnatic districts, you sny — 
“ Of tho estimates prepared by the staff, estimates amount- 
ing to Rs. 10,63,488 for 39 works have boen sanctioned by 
Government; estimates amounting to Kb. 19,100 for four 
works are await ini? sanction ; and estimates amounting to 
R*. 7,66,959 for live works are awaiting the approval of tho 
Chief Engineer.” What works aic these P— The Eonur 
project, estimate Rs. 8,14,000, is one of the sanctioned 
estimates ; and there are 38 smaller works mostly tanks, 
of which tho Sir wall tank costing Rs. 41,000 is the 
largest. 

48. Q. I thought you were not doing any tank works? 

— In the three Carnatic districts we are restoring pome of 
t,he major woi ks. 

49. Q. Aro they filled from the rivers P— No ; those we 
have taken in hand, with one small exception, depend on 
their own catchment areas. 

60. Q. You are providing two lakhs of rupees for 38 
smaller works? — Yes, for major tank repairs. 

51. Q. And there arc estimates for works awaiting 
sanction amounting to seven lakhs of rupees? — Yes; one 
of these is for an impounding roservoir in theMuski 
valley, a tributary of the Tungabhadra in Lingsugur. The 
remaining four works are smaller. 

52. Q. Is it possible to do anything from tho Tutiga- 
bliadra P— There is tho Benur project; but there is no 
ether proposal. I think that, with a sufficient supply of 
water, the area under the Benur project might he extended. 

63. Q. Not anywhere else?— To no great extent. 

54. Q. What other channels aie there P —There are the 
two Gungawatti channels situated above Honor ; aud the 
Beechal channels situated IkjIow. 

55. Q. Is there no further scope for channels P — I do 
not think so. 

56. Q. I suppose that if a largo reservoir wcio made on 
the Tungabhadra, as proposed, above Hospct, to hold 80 
and 100 feet of water, could you improve tho area under 
the existing channels P— *1 ho area under Gungawatti and 
the Beechal channels might be slightly extended, but no 
new country would be taken up, 

67. Q. By means, I presume, of a cold- west her supply ? 

— Yes, by means of a cold -weather supply in the existing 
channels. 

58. Q. Would you be able to take off no new channels P 
—No. In reality irrigation from tho Tungabhadra on out* 
side of tho river is limited. 

69. Q. If you could store water, could you not extend 
the area P — 1 think we should he able to extend it consider- 
ably under Benur, and slightly under Gungawatti and 
Beechal, making somo 8,000 acres in all at most. 

60. Q. You would lengthen the channels P— We should 
lengthen the Benur and Beechal channels. The irrigable 
land on our side of tho Tungabhadra ia limited by tho 
conformation of the country. 

61. Q. What is the Sinvall tank P Is that one of the 
39 works sanctioned P— Yes ; and it will cost some 
Ks. 41,000. 

62. Q. Is there any possibility of having rain-fed tanks 
in the Mahrattwara districts P — No* Ido not think they 
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Mr. would bo of any use. I propose making large river- fed 
P. Hoicoe* reservoirs, as the desire of the Government is to improve 
AUen. tf, ° drinking water-supply in the Mahrattwara districts. 

Mr. Dunlop will tell you more about this than I can. 

Irrigation under such tanks would have to ho encouraged 
in order that the Government should have some return for 
their money. In years of failure of the rains the vater 
would be conserved for drinking purposes. There is not 
likely to be more than 1 or 2 per cent, return on such pro- 
jects. 

63. Q. Would you tap the smaller rivers? — We should 
tap only those which had a catchment area of about 200 
square miles at the sito of the off-tako. There are remains 
of old works in the Mahrattwara districts. 

64 Q. Are old works good assets? — Yes, as frequently 
uo have nearly to fill in a breach to restore a tank to a 
state of elliciency ; m this manner ill tho Tel in gan a 
districts we have had very large leturns fiom very small 
works. 

65. Q. The only possible new work of a protective 
. nature in the Camatiu is the Kistna project? — Besides 
lien ur project and the Musk i project, both of which are 
protective, the only remaining large work is tho Kistna 
project and this is a most enormous work. 

6(1. Q. What area would it command? — The District 
Engineer in charge reports that it commands 200,000 
acres. 

67. Q (Mr. Muir-Mackenxie.) —Have you thought of 
a canal on tho right bank?— Some few inquiries wove 
made, but the mattor was not pushed very far. 

63. Q. (Mr. Higham .)- You would require a very 
high dam P— I do not think so, hut the whole project has 
not as yet been thrashed out. The area of the hind culti- 
vated might be limited by the discharge of the river. 

69. Q You do not meditate a storage scheme P— No ; 
no such scheme is meditated. 

70. Q. (The President.)— The Deccan project will 
reduce the low water discharge of tho Kistna to practically 
nil. 1 atn of the opinion that the greater part of tho hot 
weather discharge of Doth Kistna and Godavari comes from 
the Nizam’s diminions. It oozes out of the trap forma- 
tion. 

71. Q. Would tho Bombay works affect the discharge of 
the Godavari very much ? — No. 

72. Q. When is tho tahi crop sown ? — The sowing 
commences in November. 

73. Q. For how many months is water required for the 
tahi P— The rice crop itself requires water for three months. 
If a large area is planted, tho fields are not sown simulta- 
neously, and thus a supply maybe required for four or more 
months to the whole area. 

74. Q. Would it be worth the while for tho Nizam’s 
Government to consider the question of stoiage in the 
Kistna river P— So far as I am aware, no suitable storage 
scheme could he devised on the Kistna which would be 
beneficial to the Nizam’s dominions. 

75. Q Is there any Bite for storage tanks on the 
Kistna? — It is very rapid all through the Nizam’s domi- 
nions, and I do not think we could construct a good reservoir 
there. 

76. Q. Is anything possible where tho Tungabhadra and 
Kistna join P-- No ; I do not think anything is possible 
there. Below the junction the river runs through a gorge 
in tho Nallamallais which is high and rocky country. 

77. Q. In Madras thoy are discussing tho possibility of 
making a big dam and reservoir, 90 miles above Bezvada. 
'they contempletw making the bund 100 feet above the bed 
of the Kistna. If that project is carried out, W T ill it result 
in any good to your side P— I do not know the site exactly ; 
hut so far as the locality is known to me, I should say it 
Would do us no good, as the land cm our side is high and 
rocky. I am, however, going there shortly and will inquire 
into the matter. 

78. Q. Regarding the Telingana districts, you only 
repair breaches and put old tanks in order P— Yes ; we only 
repair the old tanks. And tho financial results aro always 
favourable. 

79. Q. Have you any cases of tanks being made de 
, T No * Wo liave three such projects ; but I do not 

think they will give such good results, as tho old ones we 
have already put in order. 

?' Have you any instance of a tank being wholly 
made afresh r— No ; we have no such instance. We have an 
estimate of a channel which will give 25 pjr cent, in tho 
JManjira. 


81. Q. I mean storage works?— No. The Muski is ths 
only such project which is fully prepared. 1 ho estimated 
results amount to 16 per cent. ; but 1 do not think we shall 
got more than 4 or 5 per cent. 

82. Q So far ns I know, 4 per cent, is considered a gool 
return for a storage tank P - Yes. I do not think we shall 
get such a good return ns indicated in the estimate. 

83. Q. What credit is taken in respect to these works ? — 
We have no particular system of making accounts. Wo 
take credit for tho whole rise in revenue due to tho supply 
of water. 

84. Q. You take an average of five years of the previous 
revenue and credit yourself* with tho difference P— Yes. 

85. Q. Don’t the Revenue Department make up the 
accounts P — No. I make them up myself. 

86. Q. That is an excellent plan. Suppose you huvjj 
to incur further expenditure on a tank other than originally 
sanctioned P — That is added to the capital account. Charge 
for maintenance only are met from the revenue. 

S7. Q. If you make any considerable repair, you call it 
capital P — Yes. 

88. Q. I think they do that in most Native States. 
Capital account really includes heavy maintenance ?— Yes. 
Wo have not introduced any proper system of keeping 
accounts as yet. 

89. Q. I want to know what value you attach to these 
percentages ?— Revenue authorities give us the returns, and 
wo also have the returns prior to our taking the work in 
hand. 

90. Q. Is it the business of any one to scrutinflo them ? 
— No. 

91. Q. It is merely made up for your own information 
and benefit P— Yes ; and also in order to draw attention to 
any work which does not yield revenue up to our estimate. 

92. Q, Have you any statement showing the ganging* 
of rivers P— Only for one river, the Moosi ; we are only now 
introducing the system and fixing np gauges. 

93. Q. Do you keep up a record of tho behaviour of your 
largo tanks in regard to dates on which they fill, etc. P— Wo 
have not done so in the past ; we are practically now only 
just making a beginning. 

94. Q. Is any record of the rainfall kept P— Yes ; wo keep 
a record and so also do the Revenue Department. 

95. Q. (Mr. Muir- Mackenzie .) — Under tho existing 
state of tilings, arc wo to understand that tho majority of 
tanks in tho Telingana district would dry up in a season of 
drought P — Yes, as at present supplied by their own catch- 
ment areas. 

96. Q. You think they would not fail if connected with 
the rivers P— No ; not if connected with rivers which have a 
catchment area of 200 square miles at tho sito of off-take c f 
supply channel. 

97. Q. Would that ensure their not failing? — It would 
prevent absolute failure and would ensure water for irriga- 
tion for a considerable area. During tho late famine the 
Avanur tanks in Elgundal irrigated their full ayakiU ; they 
aro supplied by a channel from the Maner river which has 
a catchment area of some 900 square miles at the sito of the 
off-tako. 

98. Q. Even were you to have an absolute failure ol 
rain— a rainfall of 10 inches P — Wo hav* never hud sosimil 
a rainfall as 10 inches. The minimum rainfall we have hat 
during the last 25 years is 17 inches. That was in 1899 
I find that the supply to tanks is not so much affected by 
the vicinity of hills as by the character of the soil in then 
catchment area. A catchment nrea of trap hills and black 
cotton soil ensures a regular and good supply of water to 
the tank. 1 have an instance of a tank in the Indur dis- 
trict, called the Kalvarol tank, which lias not a very large 
catchment area (12 square miles), but in the catchment area 
of which one or two isolated trap hills and a great deal of 
black cotton soil occurs ; tho first year wo closed the breach in 
this tank, sugarcane was planted underneath it which speaks 
well for the rayats’ estimate of tho perennial nature of its 
supply, 

99. Q. It is quite otherwise in tho Carnatic districts ; 
they are utterly unprotootod P— Thoy arc not well pro • 
tected. 

100. Q. You have two big schemes in hand: ono on the 
Tungabhadra and one on the Kistna P — Yes ; but I do not 
think the Kistna scheme oomes within tho range of practical 
politics for tho Nizam’s dominions. It is a gigantic affair 
which will oost a crow of rupees. I hope to carry out tho 1 
Benur project, which will irrigate 10,000 acres, and the 
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Muski proje/t which will irrigate 0,000 acres. Theso two 
will assist in protecting tho Lmgsugur district. 

101. Q. Is that all that is possible ? — Wo intend also 
ropairing tho existing tanks. 

102. Q. What will that add to the irrigated aroa P — About 

10.000 acres, but that will not bo availablo in famine 
years. 

103. Q. All that these two schemes will irrigate will bo 

16.000 acres. Tho Kmnta e^heme which will irrigate 200,000 
acres iB tho only hope for any real protection P — 1 am of 
the opinion that the smaller schemes mentioned will protect 
Lingsugur. 

104. Q. If the reservoir oh the Tungabhadra is built, 
that will play into jour bands P— Not very much. The 
irrigation under Gnngawatti, Boner, and Beechal channels 
might bo fuither extended by some 8,000 acies. 

106. Q. Besides these, tho only material assistance you 
are likely to obtain is from the big Kistna scheme P — Yes. 

. 106. Q. What about the extension of wells in the Carna- 
tic P — I have not studied the subjeit, but I fear there is 
little chance. 

107. Q. The Gnngawatti channels have helped in yonrs 
of seal city P — Dui mg tho scarcity of 1897 the Uungawatti 
channels proved very useful. The work j'Copleof 21 villages 
found work on them during the famine. 

109. Q. Did the villages under the channels send no one 
on to lelief works P — 1 cannot toll you for certain, but I am 
reliably informed that the work people from 21 villages 
found occupation on the cultivation under tho channels. 

109. Q. The Gnngawatti channels irrigate 3,000 acres P— 
Yc<», something under 4,000 acies. 

110. Q. Can you toll mo something about the dastband 
system P — Tho dastband system is employed only for the 
maintenance of tanks. It is not suited for major tanks, as 
the maintenance of those lanks requires professional know- 
ledge ; hut the system is well suited for minor works. 

111. Q. Are the tanks repaired and then handed over to 
dasthandars to maintain P — This has been done in the case 
of two isolated major works only. For the rest major works 
when repaired are maintained by tho department. Many 
tanks which were in an efficient state were given out on 
dastband . In canes where largo repaits are requited these 
nre repaired by the Government, and, during tho period of 
our operations, the dastband is suspended and resumed on 
completion. As regards other inefficient works given out on 
dastband , the repairs required to which are not so gnat, 1 
h«vo recommended to Government that tho dad bandar 
must he required to bring them up to standard dimensions 
w itliin a reasonable number of years. 

112. Q. Did any dasthandars tako tanks ovor in a 
broached condition P— Yes, they did. Tho system was not 
worked properly. As only those tanks which were in a 
fairly efficient stato should have been leased out. Tho 
Tahiqdars misread the instructions and leased out all sorts 
of tanks on dastband . 

113. (i. Is not 10 per cent, an enormous charge for main- 
tenance P — Yes, it is. Once tho tank is put into good order, 
the Public Works Department can maintain it much more 
cheaply. Tho difficulty lies in keeping up an establishment 
for minor works. 

114. Q. But given an establishment, do you think it is a 
good way to keep tanks in order P— I consider the dost- 
bandar can only applv to minor works. Given a dastband ar 
intercstolin the cultivation under tho tank, 1 consider 
it is a good method, but he must bo looked after. If there 
is no such person available, 1 would put the tank in charge 
of the village community. 

115. Q . How would you look after a village community P 
In the samo way as we look after a dasthandar. If tho 
tank is not repaired, we cancel the remissions for the year. 

116. Q. Does that usually have tho desired effect P— Yes ; 
it works well in Indur and Mehdak, but much depends on 
the individualitv of the Taluqdar. f l he 1st, 2nd, and 3rd 
Tuluqdars are allowed to grant certificates, and theso men 
have the granting of remissions. 8omo of them grant tho 
remissions without visiting the tanks and merely on the 
request of the dasthandars . 

117. Q. Would you proposo that the certificates should 
be granted solely by the District Engineers P— I fear they 
would bo unequal to the task. It would require'also a large 
estabbshu ent ; it would bo bettor to allow matters to stand 
as they are. But 1 would recommend a thorough supervi- 
sion. 


118. Q. You think that their work should be carefully 
cheekod P— Yes ; they require to be looked after* 

119. Q. Of v hat does the work of maintenance consist P 
— Tho work of maintenance genei ally consists in keening 
the bund to a fixed level about the maximum water level 
and other earth-work. 

120. Q. Is there any clearance of channels P— Practically 
none on minor works. Hut thcie may be a deal on major 
works, as, in the event of a tank affecting tho cultivation of 
two or more villages, the main distributary channels are 
maintained as far as the fields of the last village affected. 

121. Q. Is there any clearance of prickly peur P — No. 
Wo have none hero. 

122. Q. Is there any masonry work? — Practically none. 
There might he a little dry stone work at times, but you may 
take it that, on tho whole, the work would he mainly earth- 
work. I have issued certain instructions for the guidance of 
District Engineers in drawing up plans and estimates for 
major and minor works which 1 put in Those instructions 
are mainly basod on Colonel Campbell's instructions for tho 
guidance of tho tank maintenance scheme parties in Madras,; 
1 found these instructions were incomplete and in-orrect 
and so issued these further instructions to provide for where 
Colonel Campbell’s instructions failed. The revenue state- 
ment is the basis on which a decision as to the estimate is 
arrived at. The statement shows tho revenue derived for 
live years bofoio the tank breached or fell into d bonier 
(if possible) and for five years since; also the increased 
revenue derivable according to the Revenue officer's estimate 
and the Engineer’s estimate. As a rule, we only spend five 
years' revenue on a tank. 

123. Q. In these calculations you tako the revonuo from 
tho ayalcat loss remissions P— Yes. 

124 Q, You do this in conjunction with the village 
officors. You get the figures from tho Taluqdar and inqjko 
up au estimate? — Yes; and if there is any difference, we 
have to correspond with the Revenue officers and obtain the 
final views of tho 1st Taluqdar. 

125. Q. If your figures arc accepted, you take it that tho 
difference between the old and new rovenue represents the 
results of your operations P — Yos ; it enables us to come to 
some decision as to tho vuluo of tho new work. 

126. Q. I suppose there is great difficulty in obtaining 
sanction to works of a purely protective character P — None 
of such character have boun undertaken. The Benur 
pioject would ba protective as well as productive. 

127. Q- If the irrigation of 3,000 act os under tho 
Gungawatti channels protects 21 villages, 1 suppose we may 
take it that 10,000 ac res will protect, in tho same propor- 
tion, 63 villages. When a tank is repaired, I suppose a large 
amount of waste land is made available for cultivation P — 
Not much land which was actually wasle; hut the land 
which has gone out of cultivation through the tank breach- 
ing or falling into disrepair is taken up again. In many 
cases theie is some further extension and then new land is 
taken up. 

128. Q. In Warangal, where the population is sparse* 
have you found any difficulty in getting wet cultivation taken 
upP — No. The only place where we have experienced the 
least difficulty is in Sirpur Tandur. Siipur Tandur is a 
remote jungly place and the people are backward and primi- 
tive. Butin Sirpur Tandur we shall not be able to do 
very much. 

129. Q. But you havo no fear that in the more developed 
places all tho wet lands will he taken up P— No, 

130. Q. In regard to tho Benur project you would not 
havo that fear P— No. But it might tako a little longer 
to get all the lands taken up than in the Telingana districts. 
In Lingsugur the soil is mixed, black and red. The land 
would all be taken up eventually, but not so soon as were 
the project situated in Teliugana. 

131. Q. I suppose the black soil districts are hopeless ?— 
It is difficult soil to irrigate. We have in Nandcr a tank 
called tho Simla tank under which thero is much black 
col ton soil, and we are experiencing much difficulty in push- 
ing irrigation under it. 

132. Q. What, in your opinion, is the cause of this P — Th° 
ruynts prefer the dry crop on account of the ease with which 
it can be sown. Black cotton soil is difficult to prepare for 
wet crops and decidedly difficult to plough for wet. crops, 
requiring extra strong bullocks to work: the plough. 

133. Q. Is them any chance of using the water from the 
Wardha river ?— I do not think so. 1 am only personally 
acquainted with a small portion of it, but I have reliable 
reports as to tho remainaor. The conformation of the land 
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on cither side in difficult. Part of the Wardha rung 
through the 6it Vicar -ul-Oomrah Jagir. 

134. Q. Do you gee any fear if encouragement is given to 
t }i o extension of wells in Telingana that the people will 
refrain from taking up wetlands under the tanks V — So many 
questions arise and so much interference occurs with tho 
working of tanks. Last year I found that a man had a 
channel dug from a sluice in a tank to his well, the water 
was flowing into his well, and out the other side, on to his 
lands ; this land was, of course, being classed as irrigated 
from wells. The same man had drained the tank almost 
dry by letting water to waste out of the sluices in order to 
grow a tali crop in the bed ; the tabi crop in the bed was 
supposed to bo under wells, bnt in reality the water was 
being supplied from a tank above. 

135. Q. I am speaking of wells outsido tbo area irrigable 
by tanks P — The instance I bavo given was situated outsido 
the ayakat of the tank. 

136. Q. But that was a ease of flagrant abuse P- Yes ; 
Jiut I fear that so many such cares would urise. 

137. Q. What I want to know is, if you encourage the 
digging of wells outside the ayakat have you any fear that 
it would discourage people from taking water from the 
tanks P — Tho difficulty would arise in the working of tho 


system, to many abuses would arise ; if a well Were sanc- 
tioned to be dug outside tho ayakat , it would, if the man 
were a village officer, probably be dug within tho ayakat 

138. Q. (Mr. Rajaratna Mudaliar )— In calculating 
increased area of a new project, you sav that you take the 
difference between the 44 New Revenue '* and the former 
revenue, and that represents the profit. Supposing there 
was a large area of dry land in occupation, don't ) on exelude 
the dry assessment and tako tho difference between wet and 
dry P— Our system of accounts id very Imperfect still. The 
course you suggest is tho proper one. 

139. Q. In unoccupied wahte lands you would tako both 
the land and wator-rates P— Yes. I think we should credit 
the whole rise in revenue duo to the supply of water 

140. Q. With regard to tho dastband scheme, would it 
not bo better to vary the rates of remission for different 
works instead of having a' uniform rate P — That has been 
recommended by some of the District Engineers. 

141. Q,. {Mr. Mui r- Mackenzie .)— Have you anything 
to do with a famine programme? — We have no definite 
orders to compile a famine programme. The estimates 
already sanctioned and thoso being framed are considered to 
be more than sufficient to meet any demands that aro likely 
to be made on us. 


Mb. A. J. Dunlop, C.I.E., Revenue Secretary, Hyderabad, Deccan. 
(Hyderabad, 3Ut February 1903.) 


1. Q. (The President.) — We have received interesting 
papers from various gentlemen connected with tho Hyder- 
abad State, hn t we do not know how much attention should 
be paid to them P -The officers, who have sent in written 
evidenco, have all boon specially selected and are qualified 
to givo opinions on the subject of irrigation in His High- 
ness the Nizam's dominions: Monlvio Abdul Kadir is a 
Hubudar, and formerly Taluqdar, who has had many years' 
experience in the Telingana; Mr. Rai Murlidhar is the 
Subadar of Warangal and was for a long time on tho Board 
of Revenue ; Moulvie Al>dur Rahim is Purvey Settlement 
Officer ; Shaik Mahomed used to bo under me in the Survey 
Department, hut is now Taluqdar of Nalgunda. Of these 
Moulvie Abdur Rahim is in Hyderabad now ; and if the 
Commission would like to examine him, he can he asked 
to appear. He is a reliable and intelligent officer, lie is 
now working in the Nalgunda district, 

2. Q. Generally speaking, the subject of our research 
in H yderabad is to find out how far the State is prepared 
to resist famine and to ascertain what percentage of the 
country is protected ? — May I explain shortly how we 
stand P The Hyderabad Ktate is divided into two portions, 
•«2., the districts of Mahratwara and Telingana. The 
former is divided into two divisions, namely, tho Garnatic 
l ordering the south -eastern portion of the Horn bay Presi- 
dency and the north-western portion of the Madras Presi- 
dency. A portion of this tract is in the famine zone 
where, as in Sholapuv, there is a scarcity every few years. 
In the Mahratwam proper, including Aurangabad and 
other districts, thero have been few famines. We had a 
very bad famine in Aurangabad and the adjoining districts 
lately, hut these diftriefcs have not suffered severely for a 
number of years previously. In 1876 late rain happened 
to fall in Aurangabad and the crops did not suffer. I 
generally liken Aurangabad and Parbhani to the Berars. 

3. Q. {Mr. Muir- Mackenzie.) — The famine was very 
bad in the Berars this time P— Yes ; but famine is very 
rare there. Lingsugur and Raichur ore situated in the 
Carnatic, and these districts frequently suffer from scarcity. 
Yet tho layats are not so badly off us one would expect to 
find them undor the circumstances. Sometime* they get 
a bumpei; crop after a yoar of drought, and they aro so 
accustomed to times of scarcity that when they have a 
good crop, they store again for themselves and karbi for 
the cattle against bad times. 

4. Q. I suppose the population is not very dense P— 
About 130 odd to every square mile. 

6. Q . How does this district show up in the census 
with the rest of the district P— The falling off of the whole 
dominions was 3 per cent. 1 have not got the figures by 
districts. 

6. Q. (The President) — You generally have an in- 
crease P— Yes ; we have an increase from 6 to 10 per cent, 
ordinarily. In 1900 there was great mortality and besides 
many of the villagers emigrated during the famine and 
havo not come back. In Lingsugur and Raichur there 
was general scarcity of drinking water in the villages far 


from the rivers. Water there is frequently brackish, and 
the people are in great difficulties about it in dry seasons. 
In Mahratwara there are, broadly speaking, no irrigation 
works, the people being dependent on dry cultivation and 
garden crop** under wells. The wolls are limited in number. 
There mu no protective measures in Mahratwara against 
famine. We want a survey to see where it is possible to 
bund up the rivers and nalas to store water. During 
the hist famine we lost over 700,000 head of cattle. Prac- 
tically there is no protection against, famine ; we do what 
we can to get wells sunk. In 1310 Fasli we gave 4 lakhs 
for sinking wells. In 1900, 12 lakhs were given as advances 
for cattle and seed. I should like to explain our system 
in regard to wells. In Telingana and Mahrutwara the land 
settlements are different. Mahratwara is on all fours 
with Bombay. '1 here the people may make wells without 
permission and at the re settlement no increased assessment 
is taken. The land continues to bo assessed as dry land. 
The rayats are encouraged in this way to make wells. In 
Telingana the case is different. We have so many tanks 
there on which we are dependent for revenue that we 
cannot allow tho same favourable conditions, because the 
wells might compete with the tanks. According to the 
old system well lands were often assessed at the same rate 
as lands irrigated by flow from tanks, and in one taluka 
tho well rates were considerably higher than the tank 
rates. Under my advice His Highness the Nizam's 
Government have introduced certain well rules in the 
Telingana district which the people have been gradually 
taking to and which are very much more favourable than 
the old system. In tbe last seven years, since the new 
rules were introduced, 18,602 wolls have been constructed. 

7. Q. ( Mr. Muir- Mackenzie) -Is that the figure for 
Telingana alone ?— No ; those figures relate to tho whole 
district, but tho increase has been largest in the Telingana. 
I will give you a copy of the statement showing how these 
new wells are distributed. The new well rules which I put 
in show the following rates 

Fifteen years dry rates— 16 years at double dry rates 5 
an 1 after 30 years full well rates. (Well rates are about 
half ayakat rates.) Wo are trying to encourage the sink- 
ing of supplementary wells. What wo suffer from in His 
Highness the Nizam ' b dominions is the enormous amount 
we have to give in annual remissions. The revenue of 
Telingana, including wet and dry, is about Rs. 1,17,00*000 # 
but every year, even in a favourable year, wo have to give 
Rs. 20,00,000 remissions. The system is no crop, no reve- 
nue. If the rice crops fell, i.e. 9 if there is no water to 
give tho crop, we have to give remissions. If, however, 
there is water and the rayat does pot use it, he must pay tho 
revenue. In ordinary years the remissions amount to 
about Rs. 20,00,000 ; hut in bad years, like 1806 Fasli, 
Kb. 42, 00, (XX) wore given in remissions, and in tho last 
famino the remissions amounted to Rs. 68,00,000. 

8. Q. The figures relate to the Telingana district? — 
Yes ; we give remissions overy year in Telingana. No 
remissions are given ordinarily in Mahratwara. We charge 
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a rather high assessment, but do not levy it unless there is 
a crop. 

9. Q, (Mr, Rig ham,) — "What happens if there is only 
half a crop P— If there is only half a crop, we do not take 
any notice of the loss. If water is available and it is not 
taken, the rayat has to pay the revenue. The remissions 
since 1897-93 have been as follows : — 

Ha. 


1897-98 . 

1893-99 . 

1899- 1900 

1900- 01 . 


33.00. 000 

28.00. 000 

63.46.000 

80.78.000 


The great difficulty wo have to contend with in making 
up our budget is to know what the land revenue is likely 
to be. Wo know pretty well what it will probably be in 
Mahratwara where we can collect 99 per cent, except in a 
famine year. 


10 . Q. (Mr. M uir- Mackenzie .)— Was the famino bad 
in this State in 1896-97 P— No ; wo did not experience a 
very bad famine ; it was really only scarcity ; late rains just 
saved the situation. 


11 . Q. Had you any famine relief works P — Yes; a 
special report on them has been printod. I estimate that 
we give Rs. 20,00,000 in remissions in an ordinary year. 
Now what we want is to find some means for storing water 
in tanks by means of channels. We want to secure a 
permanent water-supply. A great deal has been done in 
the matter of “ irrigation” works since Mr. Koscoe-Allen 
came hero, and lie has a number of projects in hand. 

12. Q. Rupees 20,00,000 is 25 per cent, of the reve- 
nue ? — Yes, about that. 

18. Q. (Mr. Rajaratn * Mudaliar.) — Are the remissions 
in Telingana all on wet lands P— Yes ; the dry lands in Telin- 
gana are treated in the same way us dry lands in Mahrat- 
warn. 


14. Q. Are the average wet rates higher? — We have no 
wet rates in Mahratwara. In Telingana the wet rates are 
higher in some districts than in others. Where the culti- 
vation is good, we have, since olden times, been taking high 
rates from the rayats ; where it is poorer, we charge lower 
rates. The conditions of land and water are practically the 
same, hut more industry is shown by the people in some 
districts than in others. This is specially the case in 
Indur and Mehdak where the rates are highest. 

16. Q. Is there any difference in the fertility of the 
soil P— Speaking generally, there does not seem to he any 
marked difference. The difference is more in the style 
of cultivation. 

16. Q. (Mr. Muir- Mackenzie ) — Do you test your soil 
ih the same way as we do in the Bombay Presidency P — 
Yes ; we have a regular system, and every field is examined. 
We make a classification of the soil, and fix a water-rate, 
in accordance with the prescribed tables, which we liave 
for our guidance. There is no system of separating land 
anil water-rates. A combined rate is charged which in- 
cludes both land and water cess. The only instance in 
which we take a water-rate is from Inamdars who have 
frcc-hold land, but perhaps no right to water, or water only 
for a single crop and not for the second crop. In such cases 
we take dastband , hut it is all credited to land revenue. 
The safest way of showing the result of irrigation works is 
to take the increase of the revenue from wet land This 
is a test of the work the Public Works Department are 
doing. 

17. Q- (The President .)— You have a great many 
Jnamda *s? — Yes ; we have many Inamdars and a great 
many Jagirdars , some of whom own whole taluqas. Some 
of the nobles (Jagirdars) have very large estates, the re- 
venue from whiob amounts to about ten lakhs of rupoes 
each per year. They pay nothing to the State, have inde- 
pendent jurisdiction, aud manage their own estates. 


18. Q. Nothing is done for them by way of irrigation P 
-—No ; they do it for themselves. I am managing the 
estate of the late Sir Salar Jung, and we do everything for 
ourselves. 

10 . Q. In times of famines do these Jagirdars provide 
famine relief for the people P — No ; I am sorry to *ay they 
do not. The Government of India has commented on this ; 
I think that some means should be 'devised so as to bring 
pressure to bear on them in rogard to this. 

20. Q. Have you no statistics in regard to these 
jag ire P— No. 

21. Q. Have their rayats any occupancy rights P— Yes ; 
gome jagirs are well managed. Iu the jagir of the late 


Sir Vicar* ul-Um rah, and in Sir Salar Jung's jagir . there 
is a regular settlement system. On the other hand, in 
some or the smaller jagirs, revenue is taken in grain 4 but 
in regard to larger jagirs , the Government system of land 
revenue has been generally adopted, evou though there has 
not been & regular survey. With regard to the mainte* 
nance of tartkn, the oustom in Hyderabad is peculiar. Here 
wo have revised the old native system of dastband . Some 
years ago, before Mr. Roscoe Allen arrived, l found the 
revenue from irrigated lands decreasing. The Public Works 
Department was in a most deplorable stato as regards irri- 
gation works, utterly unablo to cope with the maintenance 
of tanks ; and, os a matter of foot, mote tanks were being 
breached than repaired. Under theso circumstances, I 
asked His Highness the Nizam s Government to revive the 
old system of dastband . The tanks were in most eases 
constructed in olden da>s by zamindar*, and the object of 
the dastband system was to give them a personal interest 
in the tanks, so that the repairs would be carried out by 
them without delay. Since the dastband system was intro- 
duced eight yews ago, wu have given out 5,487 tanks affect- 
ing an area of 276,000 acres assessed at 29 lakhs and 12.00Q 
o n dastband. The system is this. The dastbandar is a 
zamindar or Rusumdar (a man who receives cash pay- 
ments from His Highness the Nizam's Government), in 
olden days these men held the offices of Dcshinukhs and 
Deshpondias, i.c. t they were the liovcnne officers in charge 
of parganas, and they managed the hinds by hereditary 
right. The persons to whom we have given the tanks 
mostly are the persons whose ancestors built them. They 
are men of property and have a personal interest in the 
tanks, and generally own a good aeal of land below them. 
Wo give dastband at the rate of 8 to 10 per cent., gener- 
ally 10 per cent., of the ve\enue, and for this the dast - 
bandar is hound to keep the tank in repair. In introduc- 
ing the system we meunt it to apply mainly to Bmaller tanks. 
The scheme has Leon criticised a good deal, but I believe 
that Mr. Koscoe Allen is not altogether against it. Ho has 
introduced a scheme of annual inspection and report by 
the Public Works Department , and if the dastbandar 
does not keep his tank in order, he will be come down 
upon. In my opinion, if the dastbandi is well lookod after, 
the scheme will work well. We have so many tanks that 
the Public Works Department is unable to look after them 
all departmental^'. There have been instances of whole 
chains of tanks breaching in heavy rainfall. When ono 
tank breached all below it breached also. The dastbandi 
in such cases repaired the tanks in their charge at once, 
while some of the other tanks have not been repaired even 
• yet. I consider the dastband system a very important one. 
f lhe orders we have given is that no dastbandar ii to be 
paid his dastband until his tank is inspected. Somo objec- 
tions have been raised to the Tahsildars inspection of the 
tanks. 1 have made a proposal that tho tank should be 
inspected by the Public Works Department officer- or two 
ana three Taluqdars within the first nine months of the 
year ; after that, whether the tank is inspected or not, tho 
dastbandar mu-t be paid. The status of the Public Works 
Inspecting O.lioor is generally the foreman on minor irri- 
gation works. lie collects tho hydraulic data and tends a 
report in to the Sub- divisional Officer, who, if there is any 
reason to do so, makes a personal inspection. 

22. Q. What do you find against the system P — No- 
thing. It works very well if tho dastbandar is looked after. 
In some cases the dastbandars spend more money than they 
get. They are interested in the cultivation uud<r the tank, 
and therefore keep up the storage capacity of the tank. 
I feel that tho dastband U the best system for the 
maintenance of tanks. Tiie dastbandar U a watandar , and 
in almost every case he owns land under the tank which has 
most probably been made by his ancestors I attach great 
importance to the dastband sy>tem and to tho dastbandar 
being a zamindar, 

23. Q. You mean he must be watandar , lidding an 
hereditary office P— Yes. 

24. Q. What is this 10 per cent. P— It is 10 per cent of 
the land revenuo of the year and fluctuates every year. 
In the Madras Presidency, I understand, the man gets the 
dastbandam inatn whether tho tank is working to the 
full capacity or not. We simply give a commission of 
10 per cent on the land revenue to secure the tank against 
h as. When we introduced the dastband system, we had 
no separate irrigation department and the Public Works 
Department neglected the tmks. 

25. Q. ( Mr , Rajaratna M udaliar.) —What happens when 
the tankB get silted up P— That difficulty has not arisen 
generally, but in some cases we have got over it by giving 
a grant-in-aid for raising tho bund , which is paid out of 
the revenue realised. 
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26. Q. (Mr. Muir* Mackenzie)— Do the ray at s like 
the system P — Yes. 

27. Q. Is the 10 per cent, paid direct by Govern- 
ment P— Yes ; it is paid out uf the land rovenue. 

28. Q. ( The President.)— I* there no fear that the 
dastbandar would levy forced labour p — No. No doubt, the 
dastbandar might pay less than the ordinary contractor for 
his labour ; but bom# personally interested in the tank, the 
dastbandar would put in better material than somo of the 
contractors would do. It a as terrible to see the way in 
which tanks were repaired and breached before Mr. Koscoo 
Allen came here. The gieat majority of dastband tanks 
are small ones. 

29. Q. (Mr. Mui r- Mackenzie )—Axo kuntas given over 
under tho.same system? — Yes. 

80. Q. Does the Public Works Department advise as 
to the character of the repairs required P — Yes. I would 
like to explain another measure which wo adopted for 
putting tanks into repair. We found a ^reafc many tanks 
in disrepair ; and the budget grant being limited, the 
repairs could not be undertaken quickly enough. T 
consequently obtained sanction to a scheme by which the 
people were allowed to repair a tank under a contract 
from the Government, on the promise that they would 
bo io uaid from the revenue collected under the tank. We 
got Rs. 10 per acre and more under these tanks, so that the 
money expendod is soon paid off. 

31. Q. (The President) — -You practically say to the 
man that if lie repairs the tank, you would give him so 
many years' revenue P— Yes. The work cannot bo carried 
out by tho Public Works Department in the oi dinary wav, 
without drawing on the Government treasury, to an 
extent not provided for in tho budget. A contractor 
supplies tho money and repairs the tank, lie is puid 
5 # per cent, interest and gets ail the revenue from the wet 
land under a tank until the debt is paid off. 

32. Q. That is exactly the system the Egyptians 
havo now adopted for their larger works?— Under this 
scheme we huve repaired 1,472 tanks, the Public 
Works estimates for which amounted to 42 lakhs. I 
should explain also that in somo cases, where a contractor 
had not enough capital, Government sanctioned tho half 
cash payment system, half the amount boing taken from 
the budget provision. Of the 42 lakhs estimated, 84 lakhs 
weie provided by the contractors and 8 lakliR by tho 
treasury. Sometimes the contractor is paid off in two to 
five years. The Kamareddi tank repaits cost the treasury 
nothing, and now tho tank yields a full revenue to Gov* 
eminent. It was lepaired under this system. Of course 
no so wear would accept 5 per cent, in to rest for bis nnney, 
but those contractors hold land and have an interest in the 
tanks. The repairs on this system are always done under 
Public. Works Department supervision and every procedure 
is followed according to tho rules of the depaitment. 
Estimates are prepared ns if we were going to pay cash in 
the ordinary way, but instead of cash tho whole levonue 
is given until the amount is paid off plus 5 per cent, 
iiiteiest. 

33. Q. Do the big Jagirdars follow that rule ?— I am 
trying to introduce the system in the Sir Salar Jung 
Estate. 

34. Q. (Mr. Rajaratna Mudaliar.)— Under these 1,472 
tanks, what ib the area iirigated P — The return prepared 
does not show the area, but tne revenue received from these 
tanks is 10 lakhs 86 thousand rupees, which has been paid 
to the persms who repaired them. 

85. Q. Considering these deferred payments, and tho 
fact that only 5 per cent, is allowed, don’t you think that 
if cash payments were made, the contractors would bo able 
to do tho work for less? I do not think so. Besides llis 
Highness the Nizam’s Govomment could not aftord to give 
the money necessary for all the works we wished to carry 
out at tho time this sohome was started. 

36. Q. Is there any cane in which a tank lias not paid 
revenue P— I know of no such case. 

87. Q. (The President ) — At the top you refer to a 
succession of bad years P— Yes owing to a continuance of 
dry seasons some contractors could not afford to wait for 
their money and so they wore paid out of the treasury; 
those are isolated cases. Ordinarily in dry years, con- 
tractors have to take thoir chances of getting a revenue. 
But they got their 5 per cent, interest eventually on out- 
standing amounts. Yes, out of 21 lakhs, we paid 10 
lakhs 86 thousand last year. The revenue accounts aro 
recorded ip ray office. 


38. Q. (Mr. Rajaratna Mudaliar .)— The wet area is 
not shown in Mr. Roscue Allen's report. Have you the 
figures P— I could give you the figures from my office. The 
last Administration Report for the Hyderabad State is for 
four years ending 1307 Fasli. It contains full information 
in regard to that subject and also to the revenue system. 

89. Q. Can you form any estimate of the aTea under 
iirigation in the Jagirdars estates P — No ; the information 
is not available. 

40. Q. Do tho Jagirdars estates form one-half of His 
Highness the Nizam’s dominions P — Tho Census Roport 
for 1901 will shortly be out and will probably give all tho 
information required. There are 2,899 Jagir villages in 
His Highness the Nizam's territory. Tho population 
according to the figures of 1891 in hhalsa was 8,178,952, 
in tho Sarftkhas and Jagirs 3,357,498. The Sarjikhas is 
mostly in tho Mahratwara country. The figuies given in 
Mr. Robcoo Allen's report of the area lriigatcd do not 
include ,t he Sarfikhas or Jagirs. The Jagir tenuies are 
various, but there are two broad distinctions— A/iw/imia and 
Gair Mustusna. 

41. Q. (The President) — Do the people take takavi 
ordinarily P — No. They do not generally apply for it. 
They thmk it is too much trouble to go through the 
requisite forms. 

42. Q. Do they look upon it as derogatory? — No ; but it 
is hedged round with too many restrictions and the money 
has to pass through too many subordinate bauds. 

43. Q. (Mr. M uir- Maehen zie) -Have you tried the 
system of the Government making tho well and charging 
a wet assessment P — That was our old system in Telingana 
doling the late Sir Salar Jung's time. Money was spent 
in sinking new wells and tho rayats were charged a higher 
rate ; but that was done to a very limited extent, as the 
Government had not the means to extend tho system very 
largely. Even now we continue to receive applications for 
the Government to repair wells and charge a wet rate ; but 
we advise them to repair the wells themselves, as the fiold- 
holder has tho hereditary occupancy of tho well attached to 
the field. 

44. Q. (Mr. Rajaratna Mudaliar) —H ave you any 
statistics as to tho total number of wells, old and new, in 
the Mahratwara and Telingana districts? — There were 
78,087 wells up to the ond of the year 1302 Fasli in hhalsa 
lands ; there aro uow 96,589 wells. 

45. Q. (The President.)— l)o they go in much for 
kachcha wells?— There are a great many in tho Telingana 
districts which are only used in dry years. 

46. Q- Does the list includo kachcha wells P— The list 
includes all wells fitted with mots whether pakka or 
kachcha. 

47. Q. Is the water service very deep in this country P 
— It varies very much. In Telingana w,.ter is near the 
surface. In Lingsugur it is much deeper. In Telingana 
the aveiage irrigated area is two acros to a mot. 

48. Q. May we take it that the irrigation is all from 
wells in Mahratwara? — Yes, nearly all. 

49. Q. How did the wells behave during the times of 
drought P — Many of them failed. 

50. Q. Was any attempt made to deepen them?— Yes. 
We started to deepen them, but. there was a groat pre- 
judice against this measure during tho famine. A rumour 
got about that water was lost by deepening wells and so 
widespread was this fooling that I cancelled the order for 
deepening wells that still had a little water in thorn. 

51. Q. You lose tho spring or something happens to 
divert the water?— Yes. 

62. Q. (Mr. M uir-Mackenzie) — Do I understand you 
to say that in Mahratwara tho asse>8incnt on wet land (loos 
not exceed the dry rate P -This is the case only in regard 
to new wells. The old wells are assessed at bagayet rates. 

53. Q. (Mr. Rajaratna Mudaliar)— Hue there boon a 
very large increase in the number of new wells in Mahrat* 
wara ?— No ; not to the extent. I expected. 

54. Q. (The President) — What is the total cultivated 
area of the State?— On page 28 of the Administration 
Report the total cultivated areas are given, and on page 29 
of the same report; tho total remissions are shown. To 
arrive at the net area cultivated, we must deduct the 
remissions from the cultivated area. 

65. Q. (Mr. Muir- Mackenzie)— Am I to understand 
that the actual area under irrigation can be arrived at by 
taking tho difference between the cultivated area and the 
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area on wh : ch remissions have been granted? — Yes; if you 
deduct the remissions, the balance is the actual area culti- 
vated in tho year referred to, but it varies very much on 
acoount of the rainfall. In Telingana we are obliged to 
take the average of several years when making such 
calcula 4 ions. 

66. Q. That is tho nearest approximation we can get to 
the ’actual irrigatod area P— Yes ; as a rule, remissions are 
given on wet lands. 

67. Q. Is Telingana completely protected against any 
drought which is likely to occur P — No; because, if we had 
a \ ear of serious drought, the tanks would be dry. In that 
case we would be as badly off in Telingana as in tho Mah- 
ratwara. 

68. Q. At the same time the Telingana distiict did not 
suffer during the last two famines P — No ; there was no 
actual famine there, as some rain fell. Tho distress, such 
as it was, was caused by high prices of grain. 

69. Q. Has there been no famine there since 1877 P — 
No, with ono exception, viz., tho Nalgonda district. In 
1876-77 the famine was pretty bad there. In my opinion 
tho Telingana districts are not protected ; and it a severe 
drought were to occur, the tanks would dry up. 

60. Q. But you have always had rain there ?— Yes, hut 
the quantity varies. Last year we had to give 68 lakhs in 
remissions instead of 20 lakhs as in an ordinary season. 

61. Q. That refers to only half of tho State P— Yes, and 
to some talnkas in the Gulburga Division. 

62. Q. Suppose some of the tanks in Telingana wore 
linked with the rivers by channels, would that not be a great 
help? — Yes, Mr. ltoscoe Allen has some schemes of this 
nature in hand. 

68. Q. Do yon think that, if the tanks w ere connected 
with the rivers, they would fill in \e.ira of drought P— Yes ; 
we have the Moosi, which should he useful to the Nalgomla 
district ; and Mr. Allen has a scheme for making use of tho 
Maner and Manjira rivers which can always be depended 
upon. 

64. Q. On what grounds can they be depended upon P — 
Because they generally have water running sufficient at 
least to fill the tanks in a dry season. In Mahratwara there 
are no tanks and no Wge blorago works. The Telingana 
districts are covered with tanks. 

66. Q. Do you think that there are no tanks in Mahrat- 
wara, because there is black cotton soil there ? —Yes, to 
some extent ; but the Marat, has do not take to wet cultiva- 
tion like the Telugus, who place great reliance on irriga- 
tion. The Marathas will not take up wet lands under 
tanks in Telingana This is a peculiar fact. They do not 
like wet cultivation. In the Berars, where they have tanks, 
and where I served for fifteen years, they will not use 
them for irrigation. In Mahratwara they do not use the 
tanks, because there is black cotton soil, which in an ordi- 
nary year produces luxuriant dry crops. 

66. Q. The census for Warangal is rather perplexing. 
The figure shown in 1901 is 1167 per cent. P— The census 
enumeration of J891 is probably more corieot than 1881 ; 
hut the figures aro probably not much wiong, as Warau- 
gal was very backward some yearn ago, before the railway 
was constructed. After the railway was opened, the dis- 
trict made great advances, and indeed was quite trans- 
formed, and has now become a mo.-t flourishing one. 

67. Q. But the population is still only 65 per square 
jniloP — Yes; there are enormous areas of forests, whore 
there is little or no population. 

68. Q. The development of the districts is due to the 
railway P— Yes, and to the survey settlement. Jn ono 
taluka the survey settlement was so successful that in- 
crease in levenuo in ono year mainly by extension of area 
almost paid the cost of the survey. Many irrigation works 
have also been restored. 

69. Q. Thore was not much restoration before 1891 P — 
No ; very little. 

70. Q. In Mahratwara how wero tho people employed 
during the famine P Did you have any irrigation works P — 
No ; there were no surveys, and no irrigation schemes 
ready. No means for making tanks. The Irrigation De- 
partment does not work in Mahratwara, sol hod no means 
of employing men on tanks. Wo had earth-works of two 
railways ana roads. We also deepenod ono or two village 
tanks. 

71. Q. Do you expect to employ famine labour else* 
whero P — My idea is that wo should have a regular survey 
made, and make a programme ol irrigation w« rks for Mali* 
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ratwara, where there is ft necessity for them, as a protec- 
tion against famine. 

72. Q. Is that district not supposed to ho hopeless in 
regard to irrigation works P— I do not think thf»re is a pos- 
sibility of making ve*y large tanks there ; hut it is impos- 
sible to say without a survey. There is nothing I should 
like to see famine labour employed upon better than on 
tank works ; but we had no data or anything to go upon 
during the last famine. 

73. Q. With reference to what you said yesterday, with 
regard to less favourable terms f» r wells being given in 
Telingana than in Mahratwara, because in the fornu r wells 
competed with tanks, why should there not be liberal terms 
for wells outside the tank ayakat P— Because the population 
is sparse, end is not enough" for both tanks and wells. 

74. Q. It is just the matter of sparseness of popula- 
tion P— Yes ; if the population was sufficient, there would be 
no object in specially assessing wells outside the ayakat . 
It is only in comparison to the Mahratwara that the wells 
outside the ayakat are less favourably treated. Compared 
with the assessment of previous years the present assess- 
ment at well rates is distinctly light. 

75. Q. Are there any supplemental wells?— Yes, hut 
they are used only in bad years when the tankB fail. 
Wo encourage the people l >3 charging only the usual half 
the assessment. 

76. Q. (Tho President.)— They won't pay that half if 
they began with tank water P — There are rules laid down 
on this point for the guidance of officers. If the water- 
supply is generally a mixed source, partly tank and partly 
well, tho Settlement Department lowers the assessment per- 
manently. In other cases the .1 amabandi Officer can make 
reductions under special circumstances. 

77. Q. (Mr. M uir- Mackenzie.)— Would you mind ex- 
plaining tho dastband system again P — A man guarantees* 
to maintain a tank in good order, and keep it up in its exist* 
ing state of repair, and in return we give him 10 per cent, 
of the revenue. In some cases ot largo tanks we consult 
tho Public Works department and only 7 or 8 per cent, is 
g’von. 

78. Q. Are they handed over in good repair P — If there 
are small repairs, the dasthandar does this, but sometimes 
we do it ourselves. We also have a new scheme under which 
t lie tanks are repaired by tho Public Works Department. 
Sometimes considerable improvement in the tank lias to he 
made, and tho question arises whether tho dasthandar 
should fairy it out In such a case the dasthandar is 
given the option of repairing it. The following rule applies 
to tire matter : — 

" The dasthandar should be given the option of carrying 
out the improvements, according to tho new scheme, he 
bring repaid the outlay from the revenue of tho tank. If 
lie refuses tho contract, and if it is desirable that the im- 
provement should bo effected, the dastband lease should he 
suspended for the timo being, and the work should he car- 
ried out through any other person according to the new 
scheme. When the work is completed and outlay repaid, 
tho dastband' lease can be revised.” This rule was framed 
in order to meet tho cases in which dasthandar s were given 
tanks bof ore the Public Works Department had inspected 
them. The new rules have now been working since Feb- 
ruary 1899. 

79. Q. Are there any tanks not maintained by cither 
tho Public Works Department or the dastbandars , and 
u hat is done for them P — All tanks not maintained by 
dastbandars arc supposed to he maintained by the Public 
Works Department ; hut they aro too numerous to be well 
looked after by the Public Y^orks Department. 

80. Q. Do not yon think that the tank should be repaired 
by one or the other P — Certainly ; I am strongly in favour of 
the dastband system, as 1 think that the personal interest 
of the dasthandar in the tank is an important factor and 
makes him a more useful agent than petty officials of a 
large department. 

81. Q. Is not tho percentage given vory high?— No; it 
is not too high. The channels under the tanks arc kept in 
repair by the dasthandar , who ensures Government also 
against future loss. One year's revenue from these tanks 
is equal to 10 years' dastband ; and if a non-dastband tank 
breaches and is not at once repaired, it can he seen how 
much revenue is lost. 

82. Q. Is tho supervision of this system reliable P— Thft 
system of Inspection is complete. It provides fur inspec- 
tions being maae by the Assistant Tahsildar, District Engl' 
ncer or Foreman in the Public Works Department. 
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83. Q. Can tho cheek bo relied upon?— The whole sys- 
tem depends on the district oflicers and the self-interest of 
the dastbandars. If the latter does not keep up the tank, 
lie loses his dastband and the water for his fields. When 
1 first came to Hyderabad and for a good many years after- 
wards in the olden days, lit t lo or no noti *o was taken of 
appli ations for repair of tanks, and they remained unre- 
paired for years greatly to the loss of Government. This 
docs not happen under the dastband system. 

81. Q. The only weak point seems to be that tho reve- 
nue of tho tank is not a very good indication of the dilliculty 
of maintaining it, i e., a big tank may have a short bund. 
Tho bund of a tank, 600 feet long, would cost nothing to 
repair. On the other hand, a large bund might bring only 
a small revenue?— No lease is given now without the sanc- 
tion of the Public Works Department. The Chief Engineor 
fixes the amount of maintenance, at so muesli a year for 
maintenance. The Rovonuo Department works under the 
udvice of the Public Works Department. 

85. Q. I understand that you are desirous of extending 
the wells in Mahratwara. Do you propose to advance 
money liberally for that purpose?— I hope the people will 
come forward themselves. We caunot afford in this Stale to 
give very large advances. As a matter of fact, we have 
given large advances lately. 

86. Q. Would you bo prepared to borrow it at a lower 
rale of intercut than you lend? — I do not know what tho 
Financial Secretary will say to that. I would like to sec 
large advances given. 

87. Q. Do the people take advantage of takavi P — My 
experience is the samo as it was in the berars, viz., that tho 
people do not like to ask for takavi. 

88. Q. Lf you had a special officer to work it, do you 
think it would be popular?— It might bo if we had good 

.men to work it. We discussed the question of Agricultural 
Banks here some timo ago. 

89. Q. I do not mean anything so large?— We had 
s. mething of the kind during the famine, i.$ , some special 
oflicers were entrusted with the distribution of advances. 

90. Q. If ^ou had tho money, would jou bo preparod to 
go on wiili it P - Yes, if we had the money, which at present 
we have not. I would recommend it f < r Mahratwara as 
well as for Telingana. In Telingana our great object in 
increasing the number of vv oils is not only to protect the 
( ountry, but aho to obviate the largo fluctuations in revenue 
caused by annual remissions. Extension of wells and 
channels is the only means of obtaining fixity in the revenue 
in the Telingana. 

91. Q. Is there an v part of the dominions in which tho 
people put up field embankments P— No, Asmanidurri 
to some extent ; but 1 have not seen tho tats here you refer 
to. 

9A Q. I thought there might be some in LingsugurP— 

I have not come across any. 

93. Q. In Aurangabad there might be room for these? — 

1 do not remember seeing any there. 

04. Q. You advocate a survey for the purpose of ascer- 
taining good sites for big tanks. You also recommend a 


survey of the subsoil water supply ? —It is difficult some- 
times to find out whore to sink a well. After undergoing 
great expense, no water may be founf, or it is brackish. 

95. Q . (Mr. Rajaratna Mudaliar*)— In regard to supple- 
mental wells in the ayakat of tanks, supposing tho tanks 
arc dry, and tho crop is raised by the well,, what will you 
charge P— Wo charge tho well rate which is generally naif 
the wet assessment. We never charge for a tank rate when 
a well is used. 

06. Q. What assessment Ao you charge outside the 
ayakat P —Certain well rates are laid down according to the 
classification of the soil, depth of watir, etc. The well rate, 
as a rule, is about half of the tank rate. If the well is 
used annually as a supplement to tho tank, the Settlement 
Officer permanently lowers the classification on which the 
assessment is based. 

97. Q. On ayakat wells Jamabundi is madeovory year. 
Tho well may be usod for only a month or for a whole time, 
lf you use it for whole time, it is assessed at half the tank 
rate. So every year your officers determine for what poriod 
the well water was used P — The ayakat land is assessed as 
tank land unless there are permanently-used wells ; but the 
ra\ at comes forward, says he has used a well. The Revenue 
officers aro empowered under certain defined rules to give 
remissions. 

98. Q. You said that special facilities are given to the 
ray at for tho construction of wells in wet lands lather than 
in dry lands. Jn what way aro the facilities greater in wet 
or in ary lands P — I did not say that they were greater; 
but, as a matter of fact, wells are generally sunk in the 
ayakat. 

99. Q. I was under the impression that you said you 
iliseouiage tho sinking of wells in Tolingana P— No. In 
Telingana permission is necessary to sink wells, and after a 
certain period a well rate is charged on the land irrigated. 
In Mahratwara no permission is necossary, and no extra 
assessment is charged for the land irrigated from the well. 

100. Q. lf an application was mado for wells in Tolin- 
gana, do you refuse permission P —No j we never refuse 
permission. 

101. Q. Is not the cost of raising the water by mechanical 
appliances prohibitive P —No ; the water is near the surface, 
and the cost of raising water is not prohibitive. 

102. Q. Don’t you think that the rayat would rather take 
w ater by flow than by lilt P — Certainly . Hut if the tank 
has only a little water, the question of distribution comes 
in. If the rayat begins cultivation under a tank, ho does 
not know whether he will get water when he wants it most 
for his crops. If he is using a well, he knows that ho can 
get water for the whole period. This uncertainty regard- 
ing the distribution of water under small tanks at least is 
a factor in favour of well cultivation. 

103. Q. In Mr. Roscoe Allen’s report, on page 11, he 
says that an expenditure of Rs. 3,96,80J has been made 
Bince October 1896, under the hoad of “ M inor Works.*’ 
Do you find any increase in tho area and rovonue due to 
this P— I cannot say whether any increased area would be 
irrigated. The remissions would be less ; but thoro would 
be no other liguros to indicate an increase in the revenue. 


Diwan Gun BaKHsh Roy, Chhatarpur State. 


I. The population of the Slate according 
to tho Ceusus of 1901 » . . 156,239 

Miles. 

The gross area of the State • . 1,118 

or 716,520 acres. 

. Acres. 

Cultivated or occupied urea • . 163,516 

Area irrigated by State works in normal 
years 1,466 

Area irrigated by State works in year of 
diought . .... 965 

Area irrigate! by piivatc or village works 

in normal years .... 1,704 

Area irrigated by piivatc or village works 
in year of diought .... 1,041 

Area iriigated by wells — 

(1) In a normal j ear . • . 36,742 

(2) In a ) ear of drought . . . 81,462 


Returns showing the total area under crop were not, as a 
rule, made every year ; honce average area annually under 
crop cannot bn exactly known; but the average area annually 
under ciop during the last ten years might be about 4 or 5 
per cent. less. 

The figures given above for areas of land irrigated by 
State works, private works or village works in a yo»r of 
drought, as contrasted with those for irrigated land in a 
normal year, are for the famine year of 1807, In that year 
there was no complete drought; we had 4103 inches of 
rain, and ►o, although owing to the e:irly conation of rains, 
all the khartf crops, with the exception of juar, were 
nearly completely destroyed, we had pretty fair rabi 
haivcst. Had the rains completely failed, we could have 
almost no tabi harvest, and the disastrous elVoot of famine 
would have boen very serious. Tho figures therefore for 
irrigated area vary immensely with the severity of drought; 
the more severe the drought, in other words, tho smaller the 
amount of rain, the smaller the area irrigated, and in a 
year of complete drought wo may have nearly no irrigated 
area to giow our cropB upon. 
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The diffoftmce between the figures given abovo for irri- 

f ated areas by State works in a normal year and a year of 
ronght respectively does not indicate the actual difference 
between the two. As the area shown for the normal year 
not only includes lands in igafed by State works by men 
of can«l system, but also includes the area which has 
reoently been brought under the bandh system irrigation. 

2. The approximate relative proportion in which the 
different kinds of soil, such as mar , parua , rankar , occur in 
the State is as follows : — * 

Mar . . • . 12*5 per cent. 

Parua . . . . 20 „ 

Rankar » . . 67*5 „ 

Mar is not unsuitable for irrigation, but the people generally 
do not care much to irrigate it — 

(Utly) Because mar land is said to possess the 
property of retaining moisture for a long time 
and can theicforo, without the help of irriga- 
tion, produce valuable crops, such as wheat, 
gram, linseed, arhar . 

(2ndly) Because no irrigation 'is required for growing 
kharif crops, such as juar , kodoun , oilseed in 
mar land. 


(Srdly) Because mar land is subject to cloarage » 
large cracks or fissures are formed in it, and 
they absorb considerable quantity of water ; and, 
as a oonsequonce, much larger quantify of water 
is required for irrigating mar fields than they 
naturally roquire. 

(4My) Tho presence of name than sufficient mois- 
ture in mar land makes wheat and linseed 
liable to iust or injure tho standing crops in 
other ways. In places where there exists a wrll in 
mar land ordinarily, the outturn of produce hy 
means of irrigation is much larger than that in 
un irrigated mar. 

Good parua is suitable for in igation, but it. is not to be 
found in extensivo pioces ; f«>r the most part all the wells lie 
in inferior parua and good rankar . Irrigation by itself 
cannot render these parua and rankar productive ; they have 
to be manured almost every year ; and even with the aid 
of manure and irrigation, these soils produce simply barley 
and little wheat. 

Black cotton soil is prevalent in Londi Pargana and in 
tho northern part of Chbatarpur. In small bits it is found 
scattered in other places too. 

Its usual depth is from 5 to 7 feet in Londi and north- 
ern i art of Chhatarpur where mar prevails. 

The underlying stratum is the rocky soil called ran - 

kar. 

In some plaoes parua, mixed with limestone, is found 
to intervene between the actual mar and rankar. 

Besides mar, parua, and rankar , there is a class of 
blackish soil which in its pioperties for tho most part 
resembles mar and has therefore been included and treated 
as mar . 

Cultivators do not desire to irrigate- mar for reasons 
explained above. 

Statistics of rainfall . 

Year. Inches. Cents. 


1885-86 


• 

• 

a 


30 

13 

1886-87 


• 

a 



30 

90 

1887-88 



a 

a 


38 

88 

1888-89 



• 

a 


06 

40 

1889-90 


• 

a 

a 


37 

11 

1890-91 


• 

a 

a 


67 

39 

1891-99 


• 

a 

a 


49 

62 

1892-98 



a 



51 

62 

1893-94 


• 

a 



46 

43 

1894-95 


• 

a 



68 

41 

1895-90 


• 




37 

69 

1896-97 


a 

• 



43 

59 

1897-98 


• 

• 

a 


41 

*08 

1898-99 


• 

• 

a 


59 

9<* 

1899-1900 



4 

m 


87 

01 

1900*01 



• 

a 


42 

16 

1901-02 



• 

a 


44 

36 


VOL. IV, 


3. The accompanying table will show— Biwan Our 

(1) Staple crops grown in each main class of Foil. Baksh Roy. 

(2) The orops which require irrigation. 

(3) Times at which sown and reaped. 

(4) The number of waterings required. 

Rental of irrigated and nnirrigated lands is as follows : — 

Land irrigated . — The amount of rent varies with the 
productive capacity of the soil. Irrigated land for the 
n ost part oonsists of land irrigated by means of well water. 

The rental of this well irrigated land is fixed generally once 
for ever in a lump sum vhioh the cultivator has to pay <o 
the State annually. This lump sum is, according to cir- 
cumstances, subject to some variation ; but tins variation is 
reported to when there are potent icasons for doing so. 

This rental varies from annas eight to Rs. 2-8 per bigha. 

Tho land irrigated by tank water is limited ; its rontiJ 
vaiies from annas eight to R<. 1-2 per bigha. 


The rental of bandh 

irrigated 

land 

varies fiorn annas. 

eight to Rs. 5?£. 






Rent of land un irrigated — 





Rs. A. 

P. 

Rs. 

A. 

P. Per bigha . 

Mar I . . 

O 2 

0 

2 

4 

o 

Mar IT 

0 2 

0 

1 

12 

0 

Parua I . 

0 2 

0 

2 

3 

0 

Paina 11 < 

0 2 

0 

1 

8 

o 

Rankar I 

O 2 

0 

1 

12 

0 

Rankar 11 

0 2 

0 

1 

0 

0 

Cachar . 

0 4 

0 

2 

0 

0 


Note . — Rents of irrigated and nnirrigated lands also 
vary to a certain extent according to different, crops sown. 

The State’s share is taken ordinarily in ensh ; to some* 
extent it is taken as a share of the produce ; but it is not 
taken in kind, but at its cash valuation. 

The State s share varies from 10th in ca«e of coarse grains 
toll’d in case of rahi crops, whether on irrigated or unirri- 
gated lands. 

4. Famine , Sambat 1688 , — No written reliable record ; 
hut on the authority of living aged persons it appears that 
kharif oro]w were injured by loousts and rainfall was in- 
sufficient ; food grains were procurable with scarcity and 
there was some mortality duo to starvation. 


1891 Kodoun and other kharif crops failed; hence 
famine. 

1926 Rain failed ; hence famine. 

1963 Kharif crops failed ; hence famine. 

Scarcity — 


1890 Wheat was injured by rust, hence scarcity. 

1930 Wheat mops completely damaged by rust ; hence 
scarcity. 


1934 

19491 

1950) 

1962 


Partial scarcity by partial failure of rain. 
Wheat crops damaged by rusts. 


Partial scarcity. 

Some villages in Deora Pargana, which are situated at the 
top of tho Vindhyia Range, whore there i;re no wells, arc 
most liable to famine. Owing <o the mountainous and 
rocky nature of the soil arrangements cannot be made to 
dig wells, construct tanks, or bring wafer by means of a canal 
from some artificial reservoir of water. 


Places where soil is of bad kind of rankar, and wells 
do not supply sufficient water for irrigation purposes, are 
also liable to famine. Such sort of soil is not situated in 
any special part of the State ; it is scattered in pieces belong- 
ing to villages of different parganas. 

6. There are no big irrigation works in the State ; 
only two State tanks, viz.. Jagat Sagar in Mow and Jhunia 
tank in Purgana Landi, serve the purposes of irrigation to a 
limited extent. 


These tanks were constructed in ancient times ; therefore 
no records can be found to show the cost of their construe* 
tion. 

These two tanks are storage works. 

There are no works taking off water direct from rivers. 

Area irrigated by these works is about 160 acres, and the 
revenue realised annually by means of them is Rs. 882 ; 
both these items are so limited that they can have no 
perceptible effect upon the financial condition of the State 


?x2 
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Dittan Our nor have any perceptible protective results been attained by 
Baksh Buy* means of them. 

Irrigation revenue is realised from cultivators for the 
water taken by them in the ease of Jagat Sagar tank only ; 
its rate varies from annas eight to Rs. 1-2 according to the 
nature of the soil for which water is taken. 

No water-rate is levied on cultivators utilising the Jhunia 
tank water. 

Ordinarily no remissions are given in water ratos when 
crops fail to come to maturity; remissions are made in ihe 
rent of land. The cultivators can claim remissions of water- 
rates only in oases when they cannot get sullicient supply 
of water for irrigating their fields. 

These works are maintained in their proper order by 
yearly or periodical repairs. 

At the Jagat Sagar tank special official is kept, and the 
business of distribution of water is entrusted to lum. The 

Tahsildar keeps general supervision. 

* «- 

State works do not irrigate jagir lands. 

Jagat Sagar tank has got more water than required at 
present for irrigation, but there is no land near about. ; for 
the irrigation of wheat the excess of water might be uti- 
lised. 

Jhunia tank sluice requires some ropairs. There has 
gone something wrong with it insi le, and the efforts to 
prevent leakage have hithorto not been successful. 

There arc other small tanks in the State which irrigate 
lands ; but ns tho quantity of land irrigated is very small, 
they have not been mentioned here. 

Bandh irrigation system has been treated under 9— Field 
'Embankments. 

6. No now State woiks have yet been proposed. In 
March last Mr. J. 0. White, Superintending Engineer, 
Rajpntana and Centr.d Tndia, inspei ted course of the river 
Ken (which runs along the e istern border of the State) in 
the Cbhatarpur Pargana of Deora and Bijamber territory 
to find out a suitable site for the storage of water, and was 
pleased to suggest that at a place near Dhondan, a village 
in this State, where the liver runs through a very narrow 
channel, a wall might he built 100 feet high across the 
river channel to restrain tho water of the river. The water 
thus restrained and collected in a large pool would, the 
Superintending Engineer thought, suffice to irrigate large 
area both in Chliatarpur andCharkhari extending over many 
miles. The cost of tliis work is estimated by him to lo 
nearly 30 lakhs of rupees. W itli reference to the Agency’s 
inquiries on the subject, the Durbar had informed the 
Agency that the Dui bar would like to have further neces- 
sary inquiries made in connection with this scheme. The 
Durbar is not yet aware how far tho inquiries have pro- 
ceeded, As soon as the Durbar is favoured with informa- 
tion as to what course the canal and its distributaries are 
proposed to take, what kinds of soil they aie to pa^s through, 
and what benefits are likely to bo derived from the ntw 
project, its working expenses, etc., the Durbar will be in a 
position to form tlieir opinion about the project. 

7. There is only ono Irrigation tank in tho jagir vil’age 
of Mulia. This tank is situated partly in Chhatnr- 
pur territory and paitly in Bijamer. In Chhatarpnr it 
irrigates 107 acres of land. The tank contains more water 
than is actually needed at present ; and the Amin, who was 
deputed to inspect the tank and make repot t on it, says that 
if the bandhan is raised a little higher and a small bridge 
is nisde on the outlet, 43 acres of land can be brought under 
irrigation. 

Th q bandhan does not stand in need of special repair. 
I ho tank is likely to fail with the failure of rains ; but 
since the catchment area of this tank is very large, com- 
pared with its pre>-ent capacity to hold wnter, partial failure 
of rain can have no perceptible offer t upon the quantity of 
water ordinarily contained in tho tank. 

The jagirdan arc not generally *o well off as to afford i° 
incur the expenses of making such works elsewhere, no r 
there is any possii ility in tracts most liable to famino o* 
digging wells or of making reservoirs for storage of wate 1 * 
for irrigation purposes. 

8. Average depth of water 30 feet below ground sur- 
face. 

Cost of wells used for irrigation. Ordir ary sort of pakka 
well with arrangements for one tarsa used for irrigation 
cats Rs. 80. 


Total number of such wells — 

Rs. 

Pakka wells . • • 8,836 

Kachcha wells • . . 1,825 

Total . 10,061 


In this country the supply *of water in wells entirely 
depends upo i rainfall ; wells supply water in proportion to 
the amount of rainfall in that particular locality, and this 
supply is affected more or less by the nature of tho soil in 
which tho well lies. In years of normal rainfall tho wator- 
supply in about 10 nor cont. of tho total wells inns very 
short. In years or complete drought it iB most probable 
that about 90 per cent, of the wells would be altogether 
dry. 

No State irrigation works, if handhs are to he excluded 
from the category, have been constructed other than wells 
within the last 10 years. 

Rupees 8,763-8 have been given as a loan to cultivators 
for digging wells. 

In places where largo irrigation works, such as canals 
from over-running rivers or big reservoirs of water, are 
impracticable owing to (1) the uneven ami rocky surface of 
land in the Dangai or forest portion of lhmdelkhand which 
is almost everywhere studded over with hills and which in 
many places is cut up by ravines ; (2) the absence of over- 
running streams such as the river Ken which, however, 
flows upon a bed too deep to allow its water to lie utilised 
for irrigation purposes by means of canal system, experience 
shows that irrigation by means of wells is the best way of 
improving the productive capacity of the soil. 

Tho ancients fully recognised this fact, and at present Ioj 
every effort is being made on the part of the State to stimu- 
late the digging of new wells wherever possible. A reward 
of lbs. 15 is given by tho State for every new pakka well 
(the average cost of which with arrangement for one tars a 
is nearly Rs. 80) that is made for irrigation purposes unless 
the maker is unwilling to take it. Takavi loans to bo 
repaid in easy instalments fixod according to circumstances, 
bearing an interest of ono por cent., which the State now 
proposes to reduce to annas eight, are frody given. No 
interest is charged on a loan of Rs. 15 which, as a reward, 
is set off against this item when the well is ready. 

Tn several places the State has dug and built wells at its 
own costs and made them over to cultivators. 

Obstacles, however, lie in the way of free extension of 
irrigation wells ; since in many places the hard rock occur- 
ring inside the wells obstructs the digging of wells or of 
their reaching the depth where water is obtainable. 

The occurrence of hard rock insido is very uncertain, and 
it is this uncertainty which has baffled the attempts of many 
a cultivator to dig wells, in places whero they thought their 
digging would bo attended with complete success and has 
brought ruin upon many. 

There are persons to be met with here and there who with 
tho skill at their disposal, fo*etell what places would be 
devoid of hard rock, and therefore most suitable for digging 
of webs, and sometimes their prediction tin ns out to be 
correct too. 

To facilitate tho task of ascertaining the existence of hard 
rook inside, the St a to contemplates giving trial <o tho scheme 
of boring. 

The ancients were fully cognizant of such obstacles. To 
compensate for this natural drawback, tho ancients devised 
schemes of making, on small scales, artificial tanks by dam- 
ming streams for the stoiage of water in the rainy season 
for their own as well as for their cattle use and fo indirectly 
serve tho fur pose of irrigation by recouping the nutural 
deficiency of water in adjacent wells. It is to this clever 
device of tho ancients that our country is hlessod now with 
tanks and with human habitation ; thus we see that, for the 
most part, the villages are situated on the banka of tank 
or near some stream, 

9. Field embankments are made by cu’ti valors for the 
puiposc of holding waters to moisten the soil. 

Those embankments are more or less suitable to all kinds 
of soils, mar, kabar, parua, good rankar. In the mar lands 
the cultivators grow wheat (Kathia) ; in paru a and good 
rankar they grow whoafc (Pisia) and barley. This system 
of making field embankments lias lately greatly developed 
and assumed the new aspect in the Landi rargana. People 
now construct bandh across streams, large and Bmall. These 
dams or bandh* are wholly made of earth, and they seiv? 
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to oheok the flow in the rainy soasons of water in the sticam 
and to make it collect within the limits of the bandhs area. 
Toe excess of water, if there is any, escapes at tho corners or 
the extremities of the bandha which are rounded and made 
of masonry work just to prevent the bandha from being 
gradually out "p and washed away l<y tho foroo of water 
running out. This stored-up water is kept confined 
within the limits of tho bandh area till tho end <>f the 
rainy season when the whole water is let out through 
a pakka drain which runs light across the breadth of 
the bandh at some convenient placo in it. The opening 
of this drain into the reseivoir is closed ou the commence- 
ment of the rainy season by means of a big earthen pot ; and 
when the time comes for letting out water, the earthen 
pot is broken by the stroke of a piece of bamboo. Tho 
whole water then rushos out, leaving the bandh area ompty. 
Tho whole bandh area which was hitherto submerged under 
water is then ploughed onco or twice and then sown. Tho 
central portion of the hollow area yields the largest produce, 
bnt the produce in the surrounding lands gets smaller 
gradually, as the land recedes further from the oonbial 
portion. 

Advantages of bandh system of irrigation — 

(1) The outturn of produce in areas, attached to these 

bandha is much latger than that in well 
irrigated areas or similar areas watered by 
canals. 

(2) Once the seed is sown in banlh areas, the cultivator 

has nomoie to irrigate tho land, and is therefore 
saved the trouble and expenses which well 
irrigation entails. 

(3) The cultivators need not any more manure the 

area brought within the influence of bandh , 
since this area is naturally manured by the 
organic matter which is washed down into tho 
bandh by the stream itself and which settles 
on land and is soon converted into manure by 
the action of heat, air and water. 

(4) The laud submerged under water has all the 

vegetable matter, such as kans, brambles, and 
bushes destroyed by the action of water. 

(o) "VVe see in the construction of bandhs that in case 
we can manage to construct dams across streams 
largo enough to hold tho whole water that 
runs down its banks along its entire course, we 
also manage to prevent the oiganio matter 
mixed with fine earth belonging to the whole 
catchment area of the bandh and stream from 
being washed away by the current. This con- 
stant washing away of tho rich silt annually 
from the catchment area of a river or stream 
is doing lianu to the productive capability of 


the surface soil, bnt by tho gradual extension of JO. wan Gu>' 
the bandh system we hope to tornedy this evil. Batsh Rai*. 

(6) The ir regularity in the distribution of rainfall 

as regards time can bavo no ofTeot upon tho 
produce of bandh. 

(7) Land unenltivable owing to its lying on the banks 

of the bed of stream is by means of the bandh 
brought tinder cultivation. 

A toward is given to the maker of a bandh u he wishes 
to take it at tho rate of two rupees per bigha . 

The first bandh in Landi was made in the timo of late 
Mahaiaja Periap Singh Bahadur. This example was 
followed by cultivators, bnt till tho year Sambat 1940 only 
a few bandha wore to be seen in tie whole pargana. A 
few years after Durbar’s attention was drawn to the 
importance of these bandhs , and three or four bandha were 
built and competed before tho famine year of 1897. Two 
or three ot these bandhs were started to give employment 
to persons who stood in need of it owing to scarcity of 
com which followed, us a consequence, the ruBt of 1849 and 
1830. Several big bandhs were made by the Stato, and 
they were followed bv the construction of many more by 
the cultivators themselves. 

If tho bandhs continue to be made at the rate at which 
they have hitherto been done, a bright future liea for the 
Landi Pargana. 

Making of bandh was attempted in other parts of the 
State, but was not attended with the same success. 

The only disadvantage is that it rendeis wheat crops 
liable to iust in wet yours. 

Attempts have also been made to convert old tanks into 
bandhs by making repairs to the broken bandha and 
hitherto they have proved successful. 

10. Q. The accompanying table will show the number 
of wmks on which relief labour wrs employed during the 
late f amino.* 

No irrigation works, such as canals from rivers or from 
storage works, weie commenced and completed. But 
bandhs were made in place;# in the Landi Pargana and 
they afforded useful employment to relief labour. Relief 
labour might in future be usefully employed in improving 
and strengthening the existing bandhs as well as bandhs 
that might ho proposed for consti action heicaftor. 

The works proposed by Captain Ewbank constitute our 
piogramme at present of relief works. 

Small bandhs in fields or field embankment are suitable 
to limited extent for the employment of relief labour. As 
a geneial rule, these embankments are made by cultivator, 
themselves. 


Captain F. G. Bkville, Political Agent, Bnndelkhand. 
(Gwalior, 10th December 1902.) 


1. Q. (The President .) — You are Political Agent in the 
Bundclkhand State P — Yes. 

2. Q. Bow long have you been there?— Two years. 

3. Q. You have been long enough to know them pretty 
well P— Yes, somewhat. 

4 . Q. How many are there? — Twenty-three in all. 

5. Q. Can you speak of Captain Ewbank*® work ; was the 
work lie did in estimating for danuv etc., serviceable ? — Tne 
scheme was drawn up just after the famine of 1897, and 
after that Captain Ewbank was deputed lo the agency to 
draw up a scheme of protective works, bnt the works sug- 
gested all required a masonry face, and are therefore not 
suitable as famine works; his estimate of profit is higher 
than we can expect; unless we can induce a State to sco 
there is profit in a work, they won’t take it up ; in the famine 
they maae many works that were of little or no productive 
value. 

6. Q. Did Captain Ewbank carry any persuasion with 
him ; was he thought muoh of in the States ? — Yes. 

7. Q* His schemes are rather protective than relief 
schemes P— Yes. 

8. Q . He went in for a stone wall iu every case P— Yes ; 
it is not a good work for famine. 

9. Q. Have any of them been oarried out?— No. 

10. Q. Where is Captain Ewbank ; do you know P— I 
think be it in the Punjab. 

11. Q. Are the States in a position to carry on any 
works P— Small works, not big ones ; the Statos suffer from 


want of professional advice; they aro small and cannot 
afford an expert engineer to look into plans and estimates 
and select sites ; that is one of the great failings we have, 
in the Agency. I think wo require an officer for all the 
States in combination, and not for an individual State. 

12. Q. Would the States consent P—Thore is a sufficient 
number under Government who could do it. 

13. Q. The Orchha Rtja is well disposed towards this ; 
is ho not? — Yes ; he takes a personal interest in irrigation 
schemes ; otic of the difficulties is that he cannot get enough 
people to tnke up tho ground that he has prepared for irri- 
gation ; a large tank was mado and the cultivators w**i© 
offeted low rents to take up the land under it, but he has 
found difficulty in obtaining tenants. 

14. Q. (Mr. Muir- Mackenzie.) — The population is very 
gpaiso P — Yes, and there is no fixity of tenure. 

15. Q. (The President)— Does ho say that himself P— 
Yes ; there being no fixity of tenure, the people are very 
chary of taking up works that they would get no benefit 
from. In States which Government supervise we aro having 
a cadastral survey made with a view to having fixity of 
tenure ; we have reduced the late of interest on takav i 
advances to 6 per cent. 

16. Q. How muoh takavi did you give P— In the Baoni 
State, with a revenue of a lakh, wo gave Rs. 8,000 ; that is a 
Mahomeden State and so we oharged no interest. 

17. Q. How do yon get your rctnrn P— By enhanced 
revenue. In Bijawar, with a revenue of two lakhs, we gave 
Rs. 8,000 ; we would give more, bnt we don’t know if the 
tenants could apply it usefully. 


Captain 

F. a. 

Jieoille. 


♦ Not printed. 
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Captain *8. Q* Fo y 18 P iven P— Wells and plough bullocks 
f\ q and seed grain. A woll costs Rs. 60 , and in certain tabsils 

Seville. these wells on an average will irrigate 10 acres of lands, and 

_ therefore I think it is more economical to have them than 
tanks. 

19. Q. The Potwa Canal only works through the rahi • 
there is piaotically no water available in the months of May 
and Jane, so they could not have an early Icharif ; but there 
is water available for a late kharij if the people would sow 
riceP — In ordinary years there is not sufficient water in the 
soil to give you a rabi except on certain soils. 

2L Q. We hoped to find some means of raising rice for 
which there would he any amount of water towards the 
middlo or end of the ninsp— It has not been the custom 
in the oountrv ; I think it is a matter of custom to a great 
extent, and then the population has decreased during the last 
decade for want of fixity of tenure. 

21. Q. I suppose that is due to famine P — Yes; the 
pressure of demand on the people causes them to leave the 
country. As wo settle the Statps managed by Government, 
we hope to increase the revenue of the 8tate, and extend 
cultivation ; to give them hotter terms and fixity of tenure. 

22. Q. ( Sir Thomas Nig ham)— Had Captain Kwbank 
any experience before P — He was in the famine of 1897 in 
Bundelkhand ; he naturally had more experience of the 
country than an officer who was posted straight away. 
After the famine of 1897 lie was deputed to make these 
schemes and provide works. 

23. Q. You don’t then want anybody el so to prospect 
for works in Bundelkhand so long as you have that pro- 
gramme P —I think his works are mostly new works; there 
arc existing tanks, which, with a certain amount of repair, 
would make good productive works ; ho did not make 
schomes for these ; he mentions them in his report. 

24. Q. Would the programme of works that lie prepared 
give full employment in the case of such a famine as you 
had in 1897 P— His programme is for 9 per cent, for three 
months ; that is rathor short, as the orders of Government 
are 25 por cent. 

25. Q. What do the members of tho States think of pro- 
tective works ; do they think them good, or would they 
rather rjiend tho money on something else P — Irrigation 
and public works are rather neglected in Bundelkhand, 
with the exception of Orchha, whore the Maharaja takes a 
personal interest in the matter; not much attention is paid 
to them ; it is a question of educating them ; the best way is 
to find works that will give a return for the money spent ; 
then the people will realize the benefits. 

26. Q. Are religious scruples any obstacle to irrigation ; 
do you think P— That is an excuse put forward, but I heard 
at Orchha that there was no truth in it. 

27. Q. Hbb Captain Ewbank entered field embankments 
in his report P — He suggested that embankments would be 
useful. 

28. Q. He does not gay where they should be P — No ; he 
simply tnivkes a suggestion for holding up water. 

29. Q. Are there any of these now P — There are a few 
in the higher plateaus of Aijgsrh and Fanna towards 
Nagodein Baghelkhand. 

30. Q. Do they go on making them now P— They repair 
some embankments every year ; what they do is to cut the 
bandh , let out the water, and then repair it. 


31. Q. Are they making new ones P— No ; there U no 
extension. 

82. Q. Were any embankments made during the 
famine P — Yes, by relief labour and takavi grants. 

33. Q. In overy State P — No. 

34. Q. (Mr. Muir- Mackenzie,) — They were made by 
takavi grants,— not by relief labour managed by tbo State P 
— No. 

So. Q. (Sir Thomas Jlighafh.) — Grants were given to 
tho owners ?— Yes, and they employed their own tenants. 

86. Q. That is only a way of advancing relief P — YeB. 

37. Q. Did they actually make bandhs P— Sometimes 
the}’ did. 

38. Q. Should thero he supervision P— I think there 
should certainly be some one to supervise the works that are 
undertaken ; if there had been expert advice, there 
would not have been the mistake that has beon male at 
Orchha. 

39. Q. The State people would know as much about soil 
as an Engineer P— Yes ; no doubt in this case the Maharaja 
knew something of tho soils ; the reason why people would 
not take up land below the tank from which the Maharaja 
made ducts was that tho soil there was rather poor ; if theta 
had been an oxport irrigation officer, then this ’mistake 
would have been avoided. 

40. Q. Would not a Revonno officer know more about 
the soil than an Engineer P -Where is the Revenue officer; 
tho Maharaja is his own Revenue officer. 

41. Q. Are there no natives who know settlement works P 
—Every native knows the quality of the soil. 

42. Q. Do you think Captain Eubank paid any regard 
to the soils in his works P— No ; some of the soils arc such as 
natives never irrigate at all. 

43. Q. (Mr. Mulr-Macienele.) -In what soil aro 
bunds P— Heavy soils for the most purl. 

44. Q. They don’t make bunds in mar soil P- Some- 
times it gives them an increased rabi. 

45. Q. Do they find it useful for bunding water to lull 
kans gras* P— It is useful, but they don't make it for that, 
purpose ; they do it for the sake of the increased outturn. 

46. Q. What relief woiks had you in the last famine P- 
Roads and tanks. 

47. Q. Are tho States badly in want of money for these 
works P— A large number are impoverished and would 
require assistance. 

48; Q. Would they be prepared to borrow P— Not until 
they paid up their present loans ; many arc in debt on 
account of the last famine. 

49. Q. Where did they borrow P-Thoy borrowed from 
the Gwalior Durbar at 4 per cent, guaranteed by Govern- 
ment. 

50. Q. (Mr. Rajaratna Mudaliar.)— Are these plans 

and estimates made by Captain Ewbank for his works P 

There are no plans. As generally understood, the plans 
pi epared give the outline ot the work, but there are esti- 
mates ; it is a rule-of-thumb estimate made, so that anv 
mislry could undertake the work. J 

51. Q. Could these works he taken up in the event of 
famine occurring P- Unless face walls are put in, the works 
would be useless, and that requiies expert labour. 


Colonel 

D. a . 

Pttchir. 


Colonel D. G. Pitches, Director of Land Records and Agriculture, Gwalior Residency, 
(Gwalior, 11th December 1902.) 

Note on Irrigation in Gicalior. 


In all three divisions or “Frants,” named, respectively* 
Gwalior, J so garb, and Malwa, and comprising G districts 
apiece, arc to he found the lemains of ancient irrigation works 
in the shape of bunds , partly earthen, partly masonry. This 
is paitionlaily the tase with Northern .Gwalior where, in 
1896 A.D., famine was most, severe. In the black soil tracts 
remains of old works are fewer in number, but aie sufficient 
to show that it was found at some time or other worth 
while to iirigate such soil. To " Raja Man,” who flourished 
about 600 yeais ago, is always ascribed tho construction of 
these workB. It is certain fiom remarks by Fry and other 
traveller that, in former times Gwalior was the centre of a 
higher class of cultivat ion than is now the cose, and stone 
sugar mills or oil mills scattered all over the country, often 
grouped in one place in large numbers wbeie neither cane 
nor oil-preesing is now carried on, evidences some remarkable 
change of circumstances which may reasonably be ascribed 
to the existing waste of storm waters as compared to the 


practice of ancient times. Not only have the districts 
become arid, but the enormous quantity of surface soU 
washed off annually carries away with it fertility, leaving 
to the cultivator the labour of re-oreating a fertile seed bed 
on the subsoil. What appears to be called for in Gwalior 
is the lestoration of humidity to the atmospliero by 
creating reservoirs and large evaporating surfaces of water, 
and sites for such works abound. ? 

The principal riven are the Chambal, Sindh, Farbatti, 
Koonoo, and Betwa, all of which are crossed at points in 
their course by reefs of rock, but they have no snow-fed 
sources, and run so deep in their beds as to be useless to ns 
for canalhfttion save lit enormous cost. The Chambal 9 
Sindh, and Parbafti in turn have been carefully examined 
both in the time of His late Highness, and again since tho 
famine of 1896. Mr. Armstrong prepared a scheme for the 
Sindh which uould have cost some 10 lakhs and would 
have y lidded no more than 2 per cent, at most on account 
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of long lengths of masonry* channel taken, of necessity, 
through barren ravines. The project may at some time 
be useful as a famine relief work, but it was, after full 
consideration, deemed wiser to spend that amount of 
money, if available, in the immediate present, on the 
construction and restoration of smaller works. 

Less important rivers are tho Morar, Bainsuli, Sank, 
8onkera, Assn, Kuavl, Son, Lon, and others, but those 
named are tho only ones likely to yield any irrigation, and 
they too run very deep ii\bed except near their sources. 

The Morar was bunded at Bahadurpur in 1698, and a 
channel provided with a head-work has been carried B for 
about six miles. In the rains the channel runs full, and 
supplies water to several villages lying in its course, filling 
up a number of large tanks, and protecting 1,060 biff has of 
lice. With an additional fall and extension of the channel, 
ousting, I understand, about Us. 6,000, it will command 
2,000 big has. The cost so far has been Its. 81,563, largely 
increased over the first estimate by an accident from flood 
in the first year of construction. 

During the famine several nullahs on the catchment 
area of the Morar were bunded up, and tho result is, with 
reason, believed to have been a greater flow in the river 
above tho weir after the cessation of tho rains ; one of the 
nullahs so closed at a oost, of lls. 3,0 )0 now forms the site 
of a new village paying Its. 800 per annum for land 
formerly under thick, thorny jungle, and in all the nullahs 
land has been reclaimed. If more works of a similar 
character were carried out, for which many suitable sites 
exist, it is believed that the supply of rabi iriigation might 
be greatly increased ; automatic shutters would also increase 
the supply of the rabi . As matters stand, unless pumping 
can be established, the rabi supply from Bahadurpur is 
uncertain beyond a fiist watering for about 120 biff has. 
In 1899 this work alone saved the rice oiops of the 
villagos suppliod. 

The Bainsuli river joins the Morar several miles below 
Bahadurpur, and has a largo! cold-wcatlier supply from 
perennial springs. It was bunded in 1897 by a jagirdar 
at his own expens« at a cost of about Rs. 15,000 British, but 
was turned a year or two later by an extraordinary flood ; 
still enough land has been reclaimed fiom waste since tho 
bund was built to return to the jagirdar a fair percentage 
on his expenditure. A scheme has been prepared for taking 
off at Ekeira by some 10 miles of channels the Bpring and 
flood waters near the source of the Bainsuli which, if 
carried out, will enable the jagirdar to restore bis work, as 
the floods will then come in greatly diminished force. The 
Ekeiia scheme will fill up every year, — bo tho rainfall short 
cr otherwise, — a largo number of tanks yielding rice cultiva- 
tion, and should have a fair cold-weather supply for wheat 
cultivation sinco the springe never fail. 

There is another site below the junction of the Morar 
and Bainsuli which would, it is believed, yield good 
results, but it has yet to bo properly prospected. 

The Asan river runs deep ; there is a vast deal of land 
near its banks which went waste in the famines of 1808 
and 1877, hut no practicable schema has yet been for- 
um’ ated. His HignnObS last year personally examined the 
liver and selected a site, but iuither inquiries demonstrated, 
1 understand, unsuitability. 

The Knari runs veiy deep and runs thiough some par- 
gun as wh job most need water. It can only be treated by 
commencing high up near the source where a good site with 
plenty of land on either bauk suitable for irrigation exists, 
and then working down the stream as suitable sites may be 
found. 

The Sank river presents an admirable site 14 miles above 
the city of Lashkur from which a preliminary survey 
affords reasonable grounds for saying that a reservoir might 
be constructed to afford a two years' supply for that oity, 
and fuither surveys are now in progress. If that schorne 
is canied out aud the floods from the 70 miles of rocky and 
hilly catchment area be brought under control, there are 
several reefs of rock across tbe lower part of the stream 
which should afford sites for storage. 

The Son is a small river with perennial stream for which 
His Highness, when on tour, ordored a scheme to be pie- 
pared, and I understand that a large area of land is found 
to be irrigable therefrom. 

The Sonrekha has been bunded at .Jalalporo, and from 
it two channels, about two miles eaob in length, supply in the 
rains water to tanks met in their course, while wheat is sown 
in the river-bod so soon as the water falls. It b a very 
useful work. 


This river is again bunded lower down nt Susera, and 
supplies water by a channel for both rice and wheat. Other 
sites lower down the Sonrekha offer equal advantages. 

Across tho Lon or Lonari a masonry bund has been 
thrown, diverting the flood water into a lavge new tank at 
Lohgarh. It waa designed to fill by another channel 
several large tanks near Salbai, but rook of adamantine 
hardness was mot with, for the cutting of which famine 
labour was found unequal. The tanks in question bad 
their banks rcstorod and raised, and, without tho channel, 
have still been a decided success, but in a famine year the 
channel will be a necessity to them and ought to be 
completed so soon as funds can be allotted. 

Another bund has lately beon constructed near the 
source of t! e Lonari at Uichera from which seveial largo 
tanks will bo supplied ; other good sitos exist on this source. 

On the Pai battia reef of rock across the river appeared 
to me to offer an opportunity for forming, if crowned; with 
masonry, a weir sufficient ia height to turn flood water 
into a channel through several miles of good land, and com- 
raunirating on either bide wit^ tanks. As at the tinw 
simple caithwork for famine labourers was urgently 
required in that neighbourhood, I had the channel put in 
band. Subsequently a sub-oveisoor sent by the Irrigation 
Engineer to examine the depth of tho tooky reef reported 
it to be insufficient, aud the weir lms not yet been construct- 
ed ; but tho repot t which was, in my absence, submitted to 
the Durbar shows that my proposals were misunderstood, 
and I have hopes that the work may yet, at some further 
time, be carried out. 

At 6i»go!i, in tbe Neeinueh diafcriot, a fine masonry 
dam has been built, a s a famine work, across a small locul 
river, by Mr. Judd. 

AIL tho works referred to date fiom or subsequent to 
1896. 

Tanks or Bunds. 

These are of four kinds — 

(1) Large storage tanks behind masonry dam, fitted with 
sluice gates for irrigation of rice during the rains, and 
wheat and sugarcane during the cold season, any surplus 
water being left as storage. Examples ate the series 
built, at intervals, acru&s a line of 10 miles of drainage at 
a cost of about 4 lakhs of rupees, by Sir Michael Filo<e, 
fiom which the palace gardens are bupi>lied. The wells 
along the line of drainage are alwa}8 full. 

Kheria, a fine work built in masonry by Mr. Harris, 
formerly State Engineer, and also used for supplementing 
the palace supply. 

Udasa, Dinara, Tongrs, Dhakoni, Kadroni arc all old 
time works on a large scale with masonry darns giving 
both irrigation and storage. 

At Sabalgarh city, again, is a masonry dam impounding 
a large body of water aud built by Mr. Armstrong. Some 
iriigation is carried on from it, but its chief value is as a 
gource of supply to the city and as affording a head of 
supply to the wells in tho country stretching below it. In 
1899 when all other wells in the district were at a very 
Iqw ebb, the wells below the Sabalgarh oity tank remained* 
full, as well as those below tho Tongra and Knloli tanks. 

(2) Tanks constructed for storage of water behind 

earthen dams, furnished with masonry escapes and sluices, 
and utilised for supplying water to rice during the rains, 
uml to wheat and other rabi crops after the rains. Such 
tanks are usually constructed across nullahs, and in the 
latter below tiie weir, and apart from the chanuels leading 
from the sluices are often constructed subsidiary weirs for 
catching the overflow from the waste weir ; thus forming 
a Berios of small reservoirs from which water is taken for 
rabi crops by lift. . 

Examples of suoh tanks are to be seen at Dobini, Tongra, 
Kunwarpura, and other plaoes. Dobini was finished just 
before the last rains, and is maintaining about 500 bighas 
of ’rabi, but principally from subsidiary weirs, at, on accoun 
of the woik being baroiy finished, the sluices bad to be 
opened to allow an exceptional flood of these last rains to 
pass, and sufficient water for the supply of its three channels 
was therefore not secured. When full, the tank can supply 
water for 2, €00 bighas (1,000 acres). It has cost Rs. 60,000, 
mostly by famine labour, and when fully worked will 
return good value. 

Tonga was built in 1897*98 at a cost, including channels, 
of Rs. 42,000, affording great relief at a time when the 
peoplo of the neighbourhood were in great need of it. in 
1698 bighas 950 were irrigated; in 1899 -a famine year-^ 
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biff has 2.563 were saved ; in 1900 biff has 1,466 only 
took water, the season being one of good rain ; in 1901 the 
lain full was very ehoit, and b ig has 2,476 were irrigated and 
saved ; in 1902 a sudden and unprecedented Hood breached 
the waste weir, and the water was lost, savo in the 
subsidiary weirs, from which about 600 bighas of wheat, 
etc., are under irrigation, and. in addition, the whole of the 
tank bed has been crapped for wheat. The weir it, now 
under repair, and if the channels be extended, tho area 
iirigable amounts to 5,000 bighas. 

(3) Tanks for storage of water and irrigation, during 
the rains, of i ice, the surplus water being run off after the 
tains, and the exposed bed of tho tank cultivated for wheat 
of which the finest possible crops are thus tailed year after 
year without manure and without any further in igation. 
In tho famine year of 1896 such tank beds ami the 
exposed beds of rivers and streams gave us in addition lo 
what were raised near wolls the only crops realised, Such 
tanks are found everywhere in black soil as well as in other 
soils, and it is particularly worthy of notice that examples 
are fairly numerous of war land being gradually reclaimed 
inside tanks of this kind, and of war *oil of a had class 
yielding good crops of ric(^if amply supplied with water 
from such a tank. It seems from our experience in Gwalior 
to be worth while trying whether in Ondh fiom a tank dug 
in usar soil rice crops could be raised on its hanks, water 
being supplied by lift. 

( 4 ) Tanks built for the storage of water throughout the 
year for supplying man and beast in otherwise waterless 
tracts. Examples of these aro tanks that were built in 
1897 and subsequent years at Pamvara, Ameit, Agra, 
Knrahal, Khirkhiri, and other places in the Sabalgarh and 
SSheoporc districts. In the Karahal parganu the tanks 
above named were all fully reconstructed on the sices of 
ancient works of unkuown antiquity. Owing to the 
destruction of tho?e works the pnrgnna lapsed fiom a state 
of 1 prosperity into jungle, and for many years previous to 
1897 foi some 40 miles water was hardly piocurable. In 
the neighbourhood of P.mwara alone are the sites of 
eighteen deserted villages. A supply has now been estab- 
lished that is pietty evenly distributed over the aiea affected, 
hut much more remains to be done. It is noticeable 
that to each of the tanks named can be traced the source of a 
small rivet. Such are the Sip and the Suari, both of which 
inn dry now in the hot weather, hut aro said to have been 
formerly perennial. It is Imped that the rivers will in 


timo again become perennial. Kbirkheri is a very fino work, 
affoiding a fine sheet of water; the ruins of the old village 
prove how largo the population must at one time have 

boon. 

Wells. 

The^e are, as elsewhere, kachcha , pakka or kachrha • 
pakka t and may be classed into wells used for drinking 
purposes only and wells for irrigation. 

Without a well for drinking purposes a now hamlet can- 
not b** founded, nnd now hamlets, as increasing the area of 
the highest, that is, the manured and irrigated, class of 
cultivation, stand in the front- of agricultural improvements. 
Even if a hamlet ho not founded, outlying tracts of good land 
often lie unutilised ; because the would-be cultivator can- 
not obtain within a lensonable distance water to slake the 
thirst of himself and of his cattle during their day *• toil. 
Many wells have been sunk with this object. 

As to kachcha wells, the factors are a sufficiently stiff 
soil, and water sufficiently near the surface to suit the 
strength, for raising it, of the local breed of cattle. Where 
these factors aie all favourable kachcha wells are freely 
sunk by zamindars and tenants alike. 

For pakka wells also costing from Rs. 200 to Rs. 1,200, 
accoiding to depth of well, number of pairs of bullocks to 
be used and consequent width to be given, advances have 
been given by th« {State most liberally for the last six 
yenrB. For five years of that period the Land Records Do- 
pai t men t advanced direct, and for the last year sar-subah* 
and subahs have advanced. There is no difficulty expeiiencod 
in getting applicants to come forward ; the rate of interest 
is low. being 4 per cent, for the tiist year, and 6 per cent, 
for subsequent 3 oars. Land inigated from wells sunk 
during the con iso of a settlement is assessed at the 
settlement next following at dry rates. Well-sinking by 
piivatc meins is on the increase, but much remains tube 
done, as will be seen from table appended showing kachcha 
and pakka wells per square mile of total area in use during 
tho past three yeais 1899-1900 (famine year), 1900-01, 
1901-02. The average all over the State works out to 
live bighas cultivated area per well, which seems very low, 
hut the cattle are small ami pooily fed. 

A note on irrigation in Malwa drawn out by Mr. 
C. Judd, Divisional Engineer, is appended.* 


Statement shewing area and number of pakka and kachcha wells in actual use. 
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Samiiat 1967, 
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Pakka or 




pakka- 

Ka< helm. 

pakku* 

Kachcha. 

fmkku- 

Kachcha. 

& 


katheba. 

• 

l at hrha. 


kachcha. 
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1.560 

1 .035 
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no 
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Wi 
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• 
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1 

1,139 
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2,848 
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7 Narwar . . • . 

1 
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47 
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93 
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8 Sheopore 

! | 

910 ( 

•27 
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‘23 

•09 

•24 

12 

! 1 

1 

1 1 

1 
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9 Bhilsa . . , 

| 
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•58 

25 

‘56 

•28 

~ ‘42 

~l 


*Not printed. 

Figures in italics show the average number of wells per square mile. 
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Statement showing area and nv viler of pakka and Luchcl a wells in actual use— contd. 


c 
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3 

a» 
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'' 
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10 
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j 
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mjhara .... 
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1 
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"Hr, 

\ 

•14 

11 


I'l't'iii'PS in it alien show the average number of wells per square uilo. 


K Kir AUKS, 


1. (The President.) — Will yon bo so kind, Colonel 
Pitcher, as to read such portion of the Note. you have pro- 
pared for us P— [Note read.] 

2. Q. In there any one part of Gwalior State where the 
rainfall is heavier and more reliable than another P — No; 
there is no such place ; perhaps the black soil tracts, as a rule, 
get most, and suffer from iu«»t. The full is heaviest in tho 
south. The rainfall in the poitmn of the State noith of tho 
Yindhiaus in 1890 failed partially and in 1899 com- 
pletely. 

3. Q. You have sketched out a very extensive pro- 
giamme of ‘primd facie works ; quite enough I suppo-e, to 
tax the resomces of Gwalior foi many years? — Yes. 

4. Q. You also, I believe, lay great storo upon village 
irrigation v ork 9 ? — Yes. 

5. Q. You have carried out a groat number of these ? — 
They were earned out under general instructions from me. 

C. Q. When did >ou begin to cany out these minor ini- 
gation woiks P— In tho beginning of 1897. 

7. Q. They were a new thing, T sujposeP — Yes ; from 
inquiries made 1 understand that works were formerly 
earned out most irregularly and umcientitically ; enormous 
arrears of water-rates had to be written off. 

8. Q. As regards tho works begun in 1897, have you 
been able to see what tho result has been P — Very bcnoticial ; 
the genet al effect is that the revenue in thoso tracts in 
which most money was spent on irrigation has since luen 
paid with tho greatest regularity. 

9. Q. lias any now land been brought under culti- 
vation P — Famine came in 189(5, and 1897 was a fairly good 
year; In 1898 we made a summary soUIement. The 
average collections of throe good years beforo tho famine 
year were 40,18,000 Dntish rupees ; then we besjan ii liga- 
tion, and a jama was fixed at tho re-settlement in 1698 of 
Us. 60,96,000 ; including tin- arrears of tho famine year in 
which suspensions were made, collections for 1901 and 1902 
averaged 6i lakhs nf rupees per annum. 

10 . Q- Du you think tho greater part of that increoso 
may be fairly ascribed to these 200 tanks you built P— No; 
two effects were observed ; in the first place, revenuo has 
been paid with far greater case than beforo ; and, again, those 
districts in which most money has been spent are the districts 
that pay with greater completeness and punctuality. 

Vat. TV. 


11. Q. Are these minor tanks not generally supplied with 
sluices P — 1 think they are ; tin re are two kinds of tanks : 
those in which watei is lot out and tho bed cultivated, and 
those in which the wator is retained. 

12. Q . In *>pite of lunning the water off, is there any 
ftpptfciabl* addition in the lairing of the spring level of 
w« ■ J1 h ? — Ye<*, of course ; I Imve not made detailed experi- 
ments. The wells below a tank in Snbalgaili City gave a 
good supply when other w ells in the district failed. 

19. Q. As >our experience in regard to these miror tanks 
is of the highest, value, we shall be giateful if jou will 
-jot down a few facts which have come under your personal 
obsei vation. Have 30U had any opportunity of seeing a 
deposit of silt formed in these little tanks ? — Yes. 1 
know of lavines in which the land was pieviously uncu!- 
tivable and useless, and in which by the introduction of 
silt the land has bien made to > ield Ks. 200 to Rs. 300, 
but the policy is to take no revenue on improvements until 
the next settlement of the land revenue. 

14. Q. Have you been able !o form any estimate of 
the cest of leclaiming an acre of land in this way P — No. 

15. Q. Do you think, from your general experience, 
there is reason to believe that by extending the s>stem of 
minor irrigation there has been mateiial improvement made 
in the matter of chocking denudation? — Yes. 

16. Q. At no extravagant price?— Co 1 tai nly. 

17. Q. {The President.) — 1 think in tho mar lantKo the 
south of Gwalii r there are remains of many old tanks? — 
Theie nro some old tanks there, hut not so many as in tho 
other hoils. As far as T can lenrn, it was in ] 720 or 1750 
that Rug, math ltao Peshwa marched up towards Gwalior \ 
from that time constant warfare commenced and the country 
suffeied greatly, while many of the tanks fell into disuse. 

10. Q. Did climatic chango follow the destruction of tho 
tanks P — Yes. 

19. Q. I suppose it is contemplated to rostoro a number of 
these tanks P — Yes. I believe His Highness is favourably 
inclined towards restoring them. Last year ho went out 
on tour personally, visited many villages ulone, and selected 
sites for wells and tanks, and distributed about Rs. 60,00 ) 
foe that purpose 5 but I may mention that our great 
difficulty hero naa been* and will be, the want of competent 
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subordinates. In the famine of 1800, directly I pot charge 
an central officer for famine relief, T wrote to the Public 
Works Departments and the Chief Engineers of the United 
pn.vinei k and of the Punjab asking their assistance, but 
w ns told that I could ) ot have a single n an. As to tho 
imb-oversecrs, we bad to take the leavings and cast-offs of 
the provinces, some of whom had gone through very 
curious expei iences, which were not very satisfactory. 

20. Q. (Mr. Muir-Mackenzie.) — T understand that TI?s 
Highness is thinking of starting an Engineering College 
here ? — Vos. There is on<» thing also shout Roorkco 
training ; that is, it has no application to Gwalior. Beyond 
teaching arithmetic, levelling, and surveying, the instruc- 
tion has no application to tho conditions of the country and 
to the small works and largo works needed in Gwalior. The 
inen must come here and have a local training. 

21. Q, (Tho President.) — I should think it might ho a 
good thing if you were to send up » few Gwalior lads for 
partial training in these preliminary subjects, perhaps at 
lioorkcc, and then let them come down here. Roorkee would 
have to take them in on tho understanding that they were 
i ot available for general service, but for the Gwalior 
State? — That might, work. 

22. Q. Have you got a personal experience of Bundel- 
khand P— Only in matching tours. T have marched all over 
Bundelkhand. 

23. Q. I suppose the Agency and Lalitpnr aio similar? 
— llamirpur and Banda are more like the country down 
towards Bilsa, all Mack soil, though some parts of Banda 
resemble the districts nearer Gwalior. 

24. Q. And .Taloun P— Is moro like Bilsa; it is nearly 
all black soil plains. 

26. Q. As regards Lalitpnr and Jhansi, do you believo 
there that the svstom of making tanks would be useful P— 

I am sure it will. When T was there T had a great deal of 
conversation with Major Bellasis, the Executive Engineer, 
who was very much sot on building tanks. He was not 
always successful in his tanks, because he went thcro 
without experience, hut his ideas were rigid as to the advan- 
tages of tanks. 

20. (Sir Thomns TEiyham.) — The difficulty is whether 
they can get, good sites there. The soil is not good to 
irrigate p — Then comes in my idea about evaporating 
sites. Tho tank you saw the other day i*b ho far of no uso 
for irrigation. It is still a useful resorvoir, which, if the 
State lias money, it should build in numbors for evaporat- 
ing purposes for tho general benefit of tho climate of the 
country. 

27. Q. Whether land is irrigated or not ? — Yes. 

28. Q. Of oourso tho benefit will he enormously in- 
creased if you had land to irrigate P— Of course it, would 
he, but, I would not confine the idea of benefit simply to 
irrigation. If you have only a small . nount of money to 
spend, for which you must have n return, that is a different 
thing, but where money is plentiful it will be most beneficial 
to increase these reservoirs as far as your funds will allow. 

2th Q. Anyhow, they will improve the well irrigation 
pi obably ? — Undoubtedly. 

30. Q. Have you decided how far the spring level of a 
well is affected by that?— 1 have not decided. 

31. Q. I suppose there is a good deal of well irrigation 
in Gwalior P— A fair amount ; it is increasing very rapidh . 
In addition to the works that are mentioned in the list I 
gave you, two lakhs and odd under my direction have beeu 
given in advances. In the famine I spent a good deal, and 
then I got its. 50,000 a year from the Board of Revenue for 
distribution ; since I went home on leave two years ago His 
Highness has given this money to tho Commissioner^ and 
Collectors to distribute. I have got a list of tho amounts so 
distributed last year. 

32. Q. What docs it come to about?— In one division 
R>8. 63,235 and Us. 40,617 in the other. One division 
had Ks. 1,82,000 and tho other Rs. 1,36,000 placed at its 
disposal for advances, and the stihahs aro now out in camp 
pe/sonally inspecting sites and giving advances for wells 
and tanks. The interest is either lvs 4 per cent, or 6 per 
cent, according to the period for which the loan is taken, 
and I think they will repay tho money by next settlement. 

38. Q. You mention in your note some deep nullahs 
across which you propeso to put a bund high up near the 
sources to get water out on the land?— No ; to cheok tho 
water and keep it there, and lot it soak in. It is not to 
irrigate, but to let it soak in. 


34. Q. I understand you proposed a bund high up the 
nullah ?— That n fers to the river Morar, i.nd the nullahs 
go in all direction*, and there are a number of them. What 
we did in the famine was to hi nd tin in up at the mouth ; 
the water very soon subsided into the suhtoil, and when it 
subsided the aiea has been cultivated behind the bund. I 
looked to these for supplying the spiing sources of 
Bahadurpur down below. 

35. Q. Would you go down below ?— I don’t propose to 
go much further, about, seven* miles. The buek-wator at 
Bahml urpur leads back 1 ?. to 2 miles. 

86. Q. What did you do at Bahadurpur ? — We have got 
a weir across the liver. 

37. Q. Could you get this water on to tho country P— 
Yes, throughout the rains it goes out six miles into big 
tanks', and fill* them. 

38. Q. I understood from your note that in cases like 
this you propose to also make bunds across the nullahs ? — 
Across tho feeder nullahs ; not acio*s the main nullahs. 

31b Q. How \n ill all these nullahs affect the Morar P- I 
want to h top eviry one of these to regulate the floods. 

40. Q. Then it is no use making bunds lower down ?— 
I cannot say. It \x ill he a long time before we get there. 
It is only a general idea I expiess heie. The only way to 
try that, is to begin high up and gradually work down as 
you find it practicable. 

41. Q. You say if mu make these great tanks, they 
will always be of benefit on account of the wells?— Yes, and 
the surface afforded for evapoiation. 

42. Q. That is a separate thing. In regard to wells, 
take that tank wo went to s re tho other day ; that would 
only benefit wells round a very narrow fringe ?— It would 
benefit down stream. 

43. Q. How many miles P — Only about seven or eight 
miles to Piehore. 

44. Q. Tho total area of irrigation that you benefit from 
a tank like that must bo very small ?— It is not large. 

45. Q. Then you must icly on the value of your evapora- 
tion, but one thing about the evaporation is that it is 
intangible. You can never measure what good it is doing? 
— I am af i aid I can give you liothmg tangible, not even 
about wells, as wo have no figures. 

16. Q. ( Mr. M uir- Mackenzie.) — What is your theory 
about tho wells? Do you benefit a certain number of 
wells on either side of the stream ?-- My Iheoiy is thut by 
bunding small rivers and stnams you ineiea.se tho water in 
the wells in the countiy on citlnr side of the channel below 
the bund. It is a known fact, however, that with deep 
riveis like the Ganges, near the hanks the wells aie deepest 
you could find anywhere, and I don’t think that has ever 
been explained. 

47. Q. But us legal ds the tanks with small streams run- 
ning through them ? In tho Deccan we found wells aio 
all deep close to the main lnlln, and what I wanted 
to know is whether vonr understanding of this aid to wells 
is that it increases the supply of wafer m the bottoms of 
tho wells fully near the main nullah P— Yes, when such 
wells ai o below the bund. Mr. Judd states that in the 
Singoli district the majority of wells tins year aie very low 
or dry, but below Dhunioun Tank, which was made in H0J, 
all wells me full for a distance of tlnee miles in the valley' 
May I also read this note in which I «;»y that in Purgnna 
Earn hul, which is alout 1.700 feet above the fiw, thcie is 
a tract of about 40 miles of waterless tableland. Round 
about one mined tank lie eighteen villages depopulated 
thi on gh the want of water for tho cattle and people to 
drink. We found remains of old tanks ill along there, and 
tho people sny that when thoso tanks wcie kept filled tho 
population was pretty largo. 

48. Q. Is tho soil pretty good?— Yes. At the head c-f 
each of the rivers llowing during the rains from this table- 
land was found the mins of a large ’tank. I have had tho 
tanks restored and kept filled, and the people all assert that 
tho rivers now run for a longer pciiod instead of drying up 
soon after the rains. 

49. Q. What has the effect of this been P— A more 
logular supply in these rivers and the spring supply m 
tho livers below is now moie than it was befoio we restoied 
these tanks. 

50. Q. Have the people como back P— They are begin- 
ning to come back. 

51* Q. Do y ou snppofo theso tanks wero formerly usod 
for irrigation, or simply for holding up tho water ? — 
l*i obably for holding up the water. Vast herds of cattle 
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graze in those forests, and in n,ho hot weather they leave 
the forests "because theie is no water. Now wo are giving 
them water they are coming hack. In the Raj put an a 
famine we had herds of cattle and crowds of people come 
over to our forests wheiovir w.* had tanks. 

62. Q. ( Sir 7 ho mas JJigham .) — 1 understand that in 
the case of all those pi ot active works that wore made 
during the famine no charge has been made for the 
benefits that have been received ; no water-rate has been 
put on bee msc of them P — No. 

53 . Q. That will remain until the next settlement, I 
suppose P — That depends on His Highness. Wc have had 
one settlement since tho famine, and wo have taken the 
benefit of our woiks up to that Settlement. 

61. Q. You gave us some figures just now showing the 
increase of revenue as coin pat ed with the years before tho 
famine. Is that due to tho additional revenue taken on 
that settlement P — Not cntiioly. It is partly due to that, 
but I cannot say precisely. What I claim as very largely 
due to it is the icgulaiity with which the revenue ins since 
been paid. 

66. Q. That is to say, you have given fewer remissions P - 
Wc have given no i omissions since then. In 1899 we 
suspended revenue, but did not. remit, and have since collected 
such suspensions. 

6f>. Q. The increase of revenue has not been due to a 
wator-rute P - No. 

67. Q. There has been a paitial enhancement of the 
assessment made at the settlement of 1898 ?— Yes. 

68. Q. And you think that these works, taking them 
altogether, will be directly remuueiative in tbo increase of 
revenue derived fiom them? — Undoubtedly. 

69. Q. You think tbo money spoilt a good financial 
investment. P — Undoubtedly. 

00. ( i . Apart from the saving of expenditure on famine 
i allot ? — Yes ; 1 think that at next settlement tho revenue 
will be increased through tho medium of these woiks 
considerably to what it would have been had the-ic works 
not been onsti noted. 

(il. <1- ( Th( J J result u(.) — It would pay, would it not, to 
have th(**e works done by contract ?— That was the case in 
the time of Doulat lla > Heindia, when the revenues of the 
districts were fanned out to contra slor* who keep these 
works m repair, and it was found that it paid the con- 
tractors. You have heard of the millionaire Beths of 
Muttra; they were contractors of revenue under Gwalior, 
and walked away with crores of rupees P 

ti2. Q. This statement shows the population, gross area 
cultivated, and what jou can protect by irrigation P — Yes, 
in a 3 r ear of drought. 

G3. (}. Has this area been very considerably affected by 
the works constructed P— These figures have only been 
systematically collected ol late yeats. 

tit. Q. Do you think 3 ou could protect a much laiger 
area now than you could in 1890 P — Yes. 1 am quite sure 
that a larger area is now protected than in 1896. 

06- Q. The expenditure on protective works uniomitod 
to about Its. 2,00,009 P— About that; Its. 2.80,000 is the 
amount. 

GO. Q. These were the works constructed during the 
famine time r — Yes. 

07. Q. And in respect to that expenditure do you suppose 
tho area has been very greatly increased that has been 
p vote ’tad P— Not in proportion. It. was done by famine 
labour and was expensive ; the same amount spent in an 
ordinary year will probably give you double ibis number 
of works, lhit so far as those works wont, thore was 
protection. 

68. Q. You have not told us anything about field embank- 
ments in 1>1 ick soil. Do you do much of this here P — On 
fiohh in a sloping country llicv raise these Lunds, which 
you dll embankments, and check tho flow water. 

69. Q. What part do they do that in ?— In black soils ; 
where thero is no irrigation from wells, you find these 
embankments. 

70. Q. Were any embankments of that sort made as 
relief works?— Yes, where there was a favourable slope. 

71. Q. Do people make them by themselves P— Yes, 
they have taken advances for that too. 

72. Q. In regard to wells did they run dry in the 
famine?— Ye#, veiy largely. 


73. Q. Was there much cohesion of the wells? — Yes, 
very great. 

74. Q,. Did you find in any case that they were able to 
replenish the supply by boring down through the rock 
underground P — We have tried getting through tho rock, 
but there are few cases in which we have been successful so 
far. 

75. Q. Do you know any oases in which thero has been 
a spring up from beneath the rock? — I cannot oite a 
case. Mr. Taylor might bo able to do so, but I don’t 
remember a case. 

70. Q. ( Mr. Muir- Mackenzie.) —As regards this irri- 
gated area from all souioes given in your statement, 
does that mean from woIIb? — W ells and tauks. 

77. Q. We are not able to differentiate what come from 
tanks P— You can for this last year, 1901*02. I am 
beginning to differentiate it now, and yon will find that 
this loturn gives the irrigation figures within tho year. I 
have groat trouble in getting this correct, but. in another 
two or three years I hope to got it really accurate. 

78. Q. One thing that we observed in the United# 
Piovinces, tor instance, was that in tho famine year 
1890-97 the area under tank irrigation decreased enor- 
mously, because tho tanks did not bold water, and tbo area 
under well irrigation increased enormously P — Their tanks 
are so different to ours. The tank in the United Provinoos 
is all irrigation ftom lifts. 

79. Q. The greater part of this irrigation of yours is in 
the bed of the tank? — Yes. 

hO. Q. Behind the bund ?— Yes. Tbo average for tanks 
all through was 2U05 big has below the bund and 31 
above — a latio of 3 to 2. 

8L Q. Was that 31 bighas generally uncultivated bo- 
foie? — Yes, before that they wore sown for a kharif crop 
but not a rabi crop. • 

82. Q. There is anotbor point in these figures which 
I don’t undeistaud. For the Malwa Branch 1 observe in 
the normal year 3011 have very nearly double as much as 
111 the year of drought. What 18 the dillorenoo duo to P — 
it is probably from wells. 

83. Q. Tho nullahs failed P — Yes. 

8 1. Q. On tho other hand, in Gwalior, 1 see tho area rose. 
Thero is a great deal more woll cultivation in Alalwu 
than in Gwalior P— The reason of sinkage in Malwa was 
that m the dry year of 1899-00 there was a failure of 
wells. Seventy-five percent, of the wells ran diy in Malwa. 
'iho water-level only reached its proper level this your. 

85. Q . Malwa was affected by tho 1899-1900 famine P— 

Yes. 

80. Q. Gwalior was not ?— It, was affected, blit not so 
seveiely as Malwa. You were asking me about the 
boring of wells just now. Mr. Judd has given me a note 
in winch be says “ deepening wells where tiap rock is found 
was a failuie, unless great depth be taken. The average of 
wells is 10 to 50 feet. One well, GO feet, was deepened to 
110, and then a fault in the rock was reached, and the water 
rose 25 feet in tho well.” That was one successful case, 
and 1 know one at. Suliore in trap rock which was also 
successful. 

87. Q- Have takavi advances bean given in tbo Gwalior 
State under your supervision aud ordois ?— Yes. 

8S, Q. What is the exact method which you pursue in 
tho giving of them P Does a man come in to you for the 
money, or do you send it to him p— The men oaine to me 
with their applications, and 1 made inquiries through my 
kanunqus in the village, if 1 thought it was necessary, and 
then gave him the money. 

89. Q. Is the fact of his having to como in a long dis- 
tance a great deterrent P — No. • 

90. Q. It is urged in Bi it ish territory that it is a great 
deterrent P — I believe not. I was in Tlardoi nearly a yesr 
and a half, and the year after my arrival I gave Ks. 60,000 
in that district alone as takavi , and they all came to me 
and got it. X could not give as much us 1 had applications 
for. 

91. Q. Did they come to you in camp P— To the 
Cutcbcry principally. 

92. Q. That is to say, at head-quarters P— Yes. After 
I left, my successor instituted inquisitorial rules, and tbo 
people would not come in for takavi , and Government in- 
quired why the takavi advances had decreased when I left. 

93. Q. Of course it might be urged that the reason why 
the people took the advances was that they were able to 
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misappropriate them to purposes other than that for which 
they were given. Do you believe much misappropriation 
did take place P —No doubt, it did to a certain extent. 

i>4. Q. To a large extent, do you think P —No. 

Do. y Do you think that, if without too olo^e an inquiry 
you gave a man money for a well, you might bo confident 
that a greater part ol that money would be spent on the 
well P— That is diiiioult to answer preci ,ely, but L wa> con- 
fident, that every advance I gave would be recovered. 

90. Q. Vou deprecate too much inspection p— Too in- 
quisitorial inspection, because it mean* tiiat the men you 
send to make these liiquiiics will take their percentages. 

97. Q. Wl»at period i?> allowed tor repayment of takut'i 
in (iaalior P— Yatious terms. J think it is now three or 
four years. In the famine time we gave six ycais. 
His Highness has been very liberal this ^ear in giving 
advance-, to siibahs and sar-subuhs, and they have to go on 
their tours und see on the spot who wants the monoj uud 
give it to them themselves. 

‘J8. Q. The people are quUe content to pay back in four 
.years, Tney don't iind the poiiod too short P -No, they 
take it very readily. 

99. Q. What sort of security do you take P — I think we 
take nothing except then land. 

100. y. Then it U always to zamindars that you advance 
— 1 liavc always advanced to zamiudaro. 

(Hu r Highness the JM a // any a.) — T h ci e used to be 
a Ini ol trouole about this formerly, so now 1 have oidered 
the Gull colors to judge lrotn the oharu-ter oi ilie poison 
and Ins pioperty, ami if tuey are saiisiicd that he is a 
pi oper person, to give firm ttio money on the spot. 

JUl. y. (Mr, Jtajaratna Mudaliar.) —Do you give any 
l emissions wtien wulis tail P — Wueie we have built them we 
don’t chuigo at all. 

102. y. Hut whore you have advanced lakavi? -Tuey 
don't get i o missions ; they must take the luqiorisibility. 

103. y. (Mr, Muir-Mdickcnzie.)— You were m charge 
ol the famine relief works in lH.iO-9/ P — Yes. 

104 y. Did you manage to employ u greatei part of 
your labour on irngation works?— No. 

Iu6. y. How large a pioportieii P — You have it all in 
thh itiuiine report, l he average el labourers per day on 
those works were 1,297. 

lot), y Did you manage to get irrigation works for 
one-fouilh the number, or one-third the number P —1 could 
not tell you without studying the figures again ; the hguies 
are to bo found in this report. 

107. y. Have you got aprogr.imnn of future works P - 
Yes 

108. y. What proportion is irrigation? — They' a e all 
iriigution. The programme for iuuiine relief is entirely 
iirig.ttion woiks, 

1(H). y Does that mean in your real fa nine yo i hope t> 
employ everyone m imgatiou works: — We will employ' 
them on that as far as wo can in preference to any other 
work. 

110. y. Do you believe you could Iind employ ment for 
them ? — I don’t doubt it, if 1 can get the money. 

111. y. You could Iind irrigation woiks to employ them p 
— \es. 1 believe there is siopo to * employing the people, 
ami near their villages too. in 18/ 7-7 o I gave the opinion 
that in Oudh the people should be employed near ihoir 
v ill Ages on tanks. 

112. y. For irrigation as apart from drinking water- 
supply p — No; the two together. As a tank is useful, 
whethei for irrigation or for water-supply, o; as affording 
evaporating surface, the more you can get the better for the 
country. * 

lid. y. You say you would employ the greater number 
of them on tanks ui some sjrtP — 1 think the giea’or part 
would be for what we call irrigation hero. 

114. Q. Either for irrigation bcliiad the bund or below 
the bund P— Yes, uiul for embankments. 

Ho. y. I wantod to ask you one or two questions abjut 
Oudh. You served there a great deal P — -Yes. 

lit), y. You made some very spjoiai inquiries, did not 
you, after the famine of 1878 P — Yes, a* to the rates of 
mortality. 

117. Q. Your inquiries were m RjhilkhaadP— Yes. 

118. y. You found there had been very considerable 
mortality there P — l’es. The question was whether the 


mortality was correctly reported or not. The Famine Com- 
miss : on took tho United Provinces Government fo task for 
the moitulity and assume 1 Hint the recorded figures were 25 
pi»r cent. below the actual figures. Government did me the 
lionom of asking my views upon this, and I sard that was a 
wrong assumption t«» mike bi foie you weie certain that the 
reporting whs correct, an l truit iho only way of arriving 
at it was to divide the worH villages into circles and make 
a houso to-house inquiry in thes* villages. Government 
thereupon sai l “yon aie t) do it, " and 1 hud t » do it for 
Roliilkhand. I found jus' tho* opposite and that it was 
reports it 25 per cent, over what the actual figures should 
haw been, and that even thing was put down to famine, 
because there was u great outcry about the reporting, and 
tin* etiaukidars repotted every deith they could as due to 
famine. 

119. y. Allowing for all tin ex iggeration, the mortality 
wa; severe P — Unquestionably ; but there woro no grounds 
for exaggerating. 

120. y. The onl\ point or question is whether you con- 
sider that Kohilkhand might again be exposed nndor 
retain circumstances to famine? — Undoubtedly. I hap- 
pened this morning to find my di.uy of 1878, and there I 
found that a canal from the Ganges was formeily pio- 
poted going through the Uijnor district. In fact, the 
peopk* pointed out where the pegs had been laid down for 
it. Every when*, where tho pla o was through which the 
canal win to pass, they cageily inquirel and they begged 
that I should use my influence lowaid* bringing the canal 
into th(*ir district. 

121. y. (Sir Thomas lligham.) —Their id»*as were in- 
11 ifiiccd a good deal, were they not, by wlmt they had gone 
through P — Y'e.-, ; they pointed out tho prosperity of the 
villages on the oilier side of tho river, and a^ked when wo 
weio going to benefit them m the same way by bringing 
a canal lino their district. 

I<s2. y. Did the owners sny the same thing P— -These 
we:e the small zamiuduis and cultivators. I don't suppose 
the taluqdars would have said the same thing. 

123. y. (Mr. M uir-Maelce >zic.) -Y'ou weie also on the 
Provincial Committee which inquired into the famine P — 
1 wan Secretary to the Local Famine Commission. 

121 y Did that Commission advocate any irrigation 
works in Oudh P —1 don’t lemombor its doing so. I 
personally advocated the digging of tanks us the best form 
of iamiue labour in the neighbourhood of villages in Oudh. 

125. Q. Did you advocate tho Sardah Canal ? — I cannot 
say. As Secretary 1 hid to compile all the replies received 
irom all (fflicers m all districts. It there is anything, you 
will find it in these printed icplies, 

I2d. y. Have you any stroug opinion about the Sardah 
Canal P — Veiy strong. 1 wn > m L leknovv wlnm the Sardah 
Canal wa-> stuited, and Colonel Forbes and lus ollice naseiii- 
bled there in the year 187 ), and I Had many talks on the 
subject with him and with his assistants, Mr. Hancock 
and Colonel Clibborn. 

127. y What is your view ab iu t it P— My view always 
was that tho barduh Canal should have been constructed oil 
a lo^s ambitious scale than wa* lirst proposed ; that is to 
say, it should have been constructed not as a navigating 
canal, hut as an irrigating canal only. It shmld have 
been earned out in tho way proposed subsequently by 
Captain Ctihbom in an amended scheme, which was to take 
the canal into parts where it was loquircd and not into 
those parts already fully furnished with wells. I think 
that plan is the only one on which the JSardah Canal could 
have been success! ully constructed, and that it could have 
saved the couutry fiorn famine in li>77 aud also in 1890. 

128. y . (The President.) - Was there much misery in 
Oudh in 1877 P— Yes. 

129. y. Did you find at that time that the taluqdars 
were actively opposed to the canal P —I found that the 
taluqdars were tho only people who had a voice in the 
matter. They were led by a taluqdar tlnough whoso 
estates the canal would have ruu ; aud although I cannot 
guarantee the correctness of it, the general rumour then 
was thdt the ml nindars in those villages were sub-pro- 
prietors, and would booomo too wealthy and powerful by 
the opening of the caual for his views. 

330. y Used apprehensions never to be expressed as to 
the water-logging of the couutiy P—1 don’t lemember any 
apprehension as to water-loggiug. Apprehensions wore ex- 
pressed, to tho best ot my recollection, that the Gogra 
would cover the land with silt, and that the fertility of the 
soil would be destroyed by a coating of sand. 
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131. Q. The spring level in O a dh is generally high *, is 
xt not P —No. It vaiieB very much in some districts. 

132. Q. Would you not personally be afraid of water* 

Jogging it the canal was bmlt?— Not if it were properly 
aligned and you hud druin.tp, when necessary. When I 
was in Lucknow 1 had charge of an esUto which was under 
the Court of Wards. I commenced digging wells there 
« n< i ^ f^ ( T want d.»wn to 80 feet deep, and that the 

Saulah Canal was going exactly along the line where l 
had constructed two wells. I stopped the rest, and never 
constructed them. Toon when I went to Ha*doi l ngxin 
found the Sardah Canal went along the tract where they 
wuuted moat water. 

I**?- ,?* ^ Vm R^erts.) - How long is it since you have 
left Oudh P —12 yeans, 

134. (2* Have yon seen Mr King’s report on tin* Sardah 
Canal drawn up during Sir Antony MacDonnolt’a time ? — 
No, I have not soon that. 

rii^’ L Voa * mve , ] ot H(?on t'»o proposal by Sir James 
L'lloumc about a modified canal for Hardoi alono P —No. 

1J6. Q. There i> a proposal there that, a canal, merely us 
a protective work, should he considered with a \ tew to simply- 
ing wat-r to the tanks in years of deficient rainfall. Do 
you think that would be a good thing? — From wliat river 
will 1 his canal coma P 

137. Q. b ruin Sardah P - It would not only benefit Hardoi, 
but would uppareutly hcnelit parts of Sh.uije mnpui where 
mortality was very heavy in 1877. 

138. Q. Then about the opinion of t he people which is 
a factor in the case ; we have examined a good mmy 
tuluqdars at Lucknow on this subject Thex had all conic 
prepared lor this question about the Sai’dati (J.ituil, and tlmy 
gave a gloat muny reasons against it. Urn* ivohoii was that 
it would raise the water-level P — Tim water-level wants 
raising in Uudh in many years. 

Uy. Q. The report of tl io Engineer, Mr. King, is that 
the water-level is high enough an l should not he raised P — 1 
happened to tind a tour leport of min * of I882-SJ, and 
theio 1 find the water-le\el ha l tallen to an extraordinaiy 
extent in many places, and the people were working lurd 
at the wells. of uni without bulLoclis, ooukl not get enough 
water, fortunately there was ample Lite winter Min and 
the crops wore saved; otherwise there would liaxo been a 
failure of the rabi , and we should have Imd seveie dint less. 

140. Q. (Mr. Muir- Mackenzie.) - Dili the rabi tail in 
187/ -78 r No, 1 think it was only the kharif that failed. 

141. Q. (Mr. Huberts.)— You gave us one reason why the 
talui] davs should be opposed to it, and that, was because of 
the sub -propriety! s. Hut there rs a very large aiea not 
uuder sub-proprietms, and from those tenants they would 
get an enhanc'd rontp— Pieoiscly ; hut you know that 
from the time of Man Singh and toe Tenancy Acta a fooling 
of enmity has existed between the sub-proprietor* and the 
taluqdaw. 

142. Q. And your idea is that they are not willing that 
tho sub* proprietors should bouoht, though they benefit 
themselves P—1 believe they are influenced by tiie feeling 
that the sub-proprietor's position would bo so greatly 
increased as to make him a more powerful enemy than ho 
is now. 

143. Q , . .Mr, Butler also laid great stress on the fact that 
wells ate increasing rapidly- si> rapidly that the ground 
for reporting that the canal should bring water is less 
than it was belore, and he gave im liguics which showed 
that in Kai Bareilly, Has a Bank!, and PcrUbg.uh the 
number of wells had enormously incieased. 


1*11, Q, You said you gave 1’s. 60,000 as iakavi in 
Hardoi in cue yeai. which kind of takavi lifts it P — 
For bullocks and for wells, because the wells are of no 
use without bullocks. 

14>. Q. Have you any uIoa what a well costs P — 
Its. 30 ‘ to Us. 4(X) according to the depth of water and ncoord- 
ing to the number of bullocks used. 

110. Q To whom did you give the advances for wells, 
a^ a rule ? — To the zamindnrs. There is no dilliouHy about 
security with them. 

J 17. Q* Yes, because yon have his lmd. Hut how did 
loumanago about advances t > t mails ? — L only gave an 
advance to a tenant on the s ’curdy of the z annular. 

ItS. Q If a xamiudar lefused, a tenant could not get 
an advance ? — No. 

11H Q In your opinion there is no piadicable way of 
giving takavi laigely to tenants unless the za.m ndars join ? 

— 1 h ivc no doubt of that. The ler ilit.y of soil U iuexhaus- 
tible if trcitei in a proper way. The fertility of soil nt 
similar to coal in a coal mine. Tow owner of a coal mine 
allows person i to come in and dig for coal. If the\ take it# 
with a alum l, they pi\ a royalty per ton ; and if liny put in 
eodly maehiuorv, tboi pay the same royilly per ton, but as 
the output, is greater they have to pay a lurgoi sum as 
royalty. It is tin* sime m the cast* of the zumindar and ins 
tenants. The zamin lar stands in the position ot the owner 
ol a cod mine, and if hix tenants by making improvements 
g-t an increased crop, the. zamiti far has a light lo shoe in 
the iunca-ed out him, and tho loiuuii should not b* allowed 
to appropriate the whole of that incieased fertility to 

himself. 

160 Q. From that point of view you R'O no injustice 
whole a tenant has dug a well that he should piy wet rates 
foi land iniguted limn that well P — Cerluinly not. 1 may 
Bay it is tho opuiion in this Stale, and it is acted upon, that 
any tmant novf can sink a well, alt hough hi*> zaimndar f» 
opposed to it, but that he shall pay an nun eased rate 
a -cording fo the irrigated rates in tho neighbourhood, if ho 
does it wit fumt coming to some pri ate and previous agree- 
ment xviih the zaraindar, 

161. (J. One objection to our picsent system of giving 
iakavi is that a great deal i* exacted by underlings Do 
1 ou think t hat amounts to any very large percents go of 
the Finn advanced P — It umd ti, but 1 don’t kuow 
what it docs now. Soon after going to Luc know I got a 
tabs ildar in the tieasury run in and convicted for taking 
6 per cent, as commission m Iakavi advances. 

1 62. Q. Is there any piacticahle way of preventing that P 

— The ouU wav is by seeing it given } ours * If. 

113. Q. Hut tho people themselves are in such a way 
that they will ]>a.> H —Yes, unless the people show more 
independent spirit, and complain, and unless )OU listen to 
their complaints, you cannot prevent this. 

Id I. Q,. Bui they won’t corn plain of small exactions P— 

No. 

163. Q. Tin* rate of hit ‘rest for talcavi is 6] percent. 
Do you thmk iliat rat-i is too high ? —Well, Hie argument 
generally is that Government can borrow money at 3 i per 
cent., hut you niuit leave some margin for tenants dying 
and bulling, and losses of thut kind. I think 61 is as low 
bs it reasonably can be put. 

166. Q. r l he late of inf crest, then, in noth deterrent at 
all P — No. It is lint excBstiive. 

167. (2- (Mr. Hajaratm MaJ altar .) — Would you 
lecommoml its reduction to 6 per cent, as in other pi ov- 
iiwcH P — In On lh I Miou'd leave it as it is ; T don’t think 
that tho present rate i. deterrent. 


C'/onef 

o. a. 

I'itcfter. 


Mb. K. B. Jadhaya, Suhah of Birola. 
(Gwalior. 11th December 1902 ) 


1. Q. (The I'resident.)— What is the position you 
occupy in the Baroda State P—1 am a Suban. 

t. Q. In your paper on Baroda you s xy in jiaiagraph 4 
“ the >vator under the black cotton soil in Ainreli is 
Baltish, and tlm land, if iirigated constantly, would refuse 
to grow any crops. Notwithstanding this, wheat and 
kamod rice are grown under well irrigation” Is there 
much lice grown under wells P - Yes ; when w'ater is withiu 
30 feet, it pays. 

3. Q. 1 supiHWC it is a very - good description of 
rice P— Yes. 

4. Q. Then you go on to say in the same paragraph, 
u sugarcane used to be grown, but Government had to 
check it by a special impost oi Bs. 1U per bigha (Rs. 2,074 


per acre), aa it requires irrigation thioughout t.h<* yeai» 
and the salt water Hpoil'' the land.” Aie these wells hull 
in their nature P — Y r os the wclU ate usually not more than 
30 feet deep in the black soil tracts. 

5. Q. Thou you speak ol Navsari black soil ; do you 
want much irrigation there?— Y**s, on account of tuo rabi 

CIOJ'S. 

C. Q. Has there been any attempt in the Baroda Stale 
to make irrigation canals P— Yes. 

7. Q Prom where?— From the Omng river. Our 
oiiginal idea was to bund up the Ueran river and nmkc a big 
lake of 18 square miles, costing 18 lakhs, in Cnota Oodcy- 
pore. And if more watcc was lound necessary, I thought of 
haying a canal from the Norbudda and joiu it to the Hcran, 


,Ur. A\ M. 
J ail ha vo. 
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Mr. K . B, and carry this canal to join the Orsang Canal somewhere noar 
Jadhav a . Bhadarpur. If we can sue, coed to secure the site on the 

-- Ncrlmddu, it w mid of course he unnecessary to make the big 

lake in the Horan. L*vels have been taken for some 
distance, and I have walked a certain distance towards 
the NVrbndda ; fr»»m the trigonometrical map I can show 
that it is possible to connect the Nnrbudda with this scheme. 
A weir has already hecn built on the Orsang at Jojawa 
no.ir Bha Jaipur Hallway Station. (This was all said looking 
over maps and plans.) 

8. Q. Would you take your canal past Dablioi ? — 
Yes. That is on the edge ot the black soil tract ; wo want 
it) grow bettor cotton, or other crops if it is not possible to 
grow better cotton. 

0. Q. With irrigation P— Yes. 

10. Q. Are you going to face this question of irrigating 
black soil F— Yes, Baroda black soil. 

11. Q. (Mr. lia/aralna Mudaliar .) — Is thoio well 
irrigation there P — Where welltt can bo made at a depth 
not exceeding 50 and 60 feet. 

«■ 12. Q. (The 1* resident . \ — You say in paragraph 18 1 

“ there aro practically no private irrigation works other than 
wells, unless a tew small tanks may bo called so? ” — Yes, 
they have been neglected, hut now we aro making a 
systematic survey of tanks. 

J8. Q. Is the Slat'* going to pay for the repair of the 
tanks P — Yes, all works are done by the State. 

14. Q b And the maintenance afterwards P —If they are 
small, tiio Revenue Department will look after them ; if 
big, then the Public Works Department. 

16. Q. How many tanks will como before you in that 
way P— i think there will bo sovoral hundreds. 

16. Q. Is there any feeling against irrigating black 

soil P— No. 

• 

17. Q, Theio is a feeling in the rest of India ?— Our black 
soiland that of Broach is ically besar ; before i860 much 
ootton was not grown ; we class this as besur, which 
means black soil mixed with line sand in some quantity ; 
it it was really black soil only, it would crack ; and it people 
found it uiiHiuted lor irrigation, they would not lilt water 
60 feet and grow onions and sugarcane on it. 

18. Q. In some black soil they could not make wells at 
all? — No; the cost would be too great. 

11). Q. (Mr. Muir~Mackcnzic.)-—The area actually 
iirigatud in the Baroda district is, 1 sec, exceedingly minute ; 
10 lakhs of aeies were under crops, aud the area actually 
irrigated wmb 28,000 P — The cause is that where Wells go 
beyond 60 feet people do not care to work them. 
The Baroda district has to be divided into three parts : 
(1) north-custom strip, c tiled churn si, consisting ot Savali 
and Yagliodia, part oi Baroda and Dablioi, where rioo is 
giown m black soil ; (2) noith- western strip ot Gorat soil, 
whin o there aro a large number of wells, and whore bagait 
or garden ciops can bo sown ; and (3) the southern strip of 
black soil whore cotton is grown. 

20. Q. (The President .) — Until you get a coiroct 
survey of the country, can 3 on give any opinion as to the 
Orsang project P— We are sure the project will be success- 
ful at very moderate expense. 

21. Q- t'N/r Thomas Hi (j ham .) — You have no large 
irrigation works m black soil P — No. 

22. Q What is ordinarily cultivated in black soil P— The 

fctnplo is ootton to the extent of 15 per cent. 

23. Q. If you make your big canal, do jou suppose water 
will bo taken for ootton P — jN o, it is not necessary that 
cotton should be watered; it can glow with loss than 
4 inches of rain. In the Cnoiand taluka, which adjoins 
Amod,in 1883 there were only 2 36 inches of rain, and 
yet the cotton crop was good where the people did not- 
destroy their crops. 

24. Q. (Mr. Muir-Jlaclrnzie.)—'What do 3 on mean 
by people destroying their crops P — People weio a! raid 
Government would tako a full assessment, and so thoy 
allowed their cattle to roam about over the crops, as they 
did in the neighbouring British district of Breach. 

26. Q. (iSir Thomas lliyham.) — Supposing you bring a 
canal into this dihtriot, will the people give up cotton and 
tuke to rice P— It is not necessary ; tney can grow sugar- 
cane, onions, garlic, and other garden crops. 

26. Q. But the area will be very limited p — No; as it 
is, cotton is not grown over 46 pur cent* of the area. 

27. Q. Wuat Ugrjffu on the run ? — Jaa\ 


28. Q. Do you mean Hurt if you brought in a canal, 
juar would be replacod by high class cropB P — Yes. 

29. Q. And cotton would remain as it is ?— Yes. 

30. Q. You do not think they would go in for rice P— I 
do not think ho. 

31. Q. Although it is a good crop and costs less, they 
won’t go in for it Would rice be more piofitable than 
cotton p - I don’t think bo, because rice is not a paying orop ; 
it is not exported on a largo scale ; cotton is the crop of 
export, and commands a better ^rice than lice. 

32. Q. If you irrigate tlmt soil and grow high class crops, 
will there he any dilliculty about manure P — There will be 
dilliculty about manure, but 1 think the State will introduce 
artificial manure. 

33. Q . They will have to pay for it P— They pay now in 
Poona something like Rs. 200 per bigha for oastor cake. 

34. Q. What is the manure that will be introduced ?— 
Theio is an Agricultural Department ; we shall find out 
from it which is the best manuro. 

35. Q. Referring to Appendix 7, column 3, in this state- 
meut regarding Baroda, are these actuals P— No, they are 
estimated areas. 

36. Q, What, is the basis of the estimate P —The quautity 
of water available in each tank. 

37. Q- Do you allow' so muob per million cubic feet P — 
No; for rice there are throe or four full waterings of six 
inches each, 

38. Q. Are these all supposed to bo rice aieasP— Not 
all ; certain aro. 

39. Q. How do you estimate the supply in your pro- 
ject P— From the catchment area. 

40. Q. You have not the aroa of what you get in the 
Lot weather ? — No. 

41. Q. Do those ever inn dry P — These tanks are not 
supposed to have water in the Bummer. 

42. Q. Your sugarcane wants water nil tho 3 car round P 
— None of these tanka grow sugarcane. 

43. Q. I thought you said the Orsang would grow sugar- 
cane P — We are going to have a big tank on the Ilevan, or 
else storo water in our own territory. 

41. Q, That would be so much added to this 10 lakhs 
that you have in column 4 P — Yes. 

45. Q. That has not been estimated F — One tank on the 
Orsing has been included in this 10 lakhs. 

46. Q. Do you want to make storage works outside 
Baroda territory p — All the works 1 have proposed are 
outside Baroda territory, viz., the Subarinati reservoir, the 
Nerbudda Canal, the Marbi Canal, and the lloran reservoir. 

47. Q. If the British Government wanted to make a 
tank, the site for which was m Baroda territory, would the 
btate make any objection P — I don’t think 1 am anthouzed 
to speak on that point. 

48. Q. (The J* resident.) — Have ) r ou experimented with 
dilleient kinds of cotton P — Yes. 

49. Q. Have you ever tried Egyptian cotton ? —Yes. 

61). Q. Dues it succeed P — For two years only, and then 
it fails. 


61. Q. Did you give it water P— Only a small quantity. 

62. Q. In Egypt they water it eveiy two or three 
years F— I wish to introduce into the State a system of side 
irrigation ; by that s)steui less water is given to the field, 
and at the same time fairly good crops are grown. 


00. Q. You know the Egyptian cotton gives a very 
large produce P —Yes, it is 3* times that of tho Indian 
cotton. 


64. Q. How do you account for that P— It is tho 
poverty of the soil ; there is no manure applied to the soil 
in India, while Egypt gets manure from the floods, and 
there is the lightness of the soil. 

66. Q. (Mr. Muir*Mackenzie.)—lh\vQ 30U served in 
any other district P— Yoe. 

66. Q. Where does the Orsang project go ? — It first 
passes through the gorat and then close to the black soil. 

67. Q. Does it go past Dablioi into black soil P — Yes, it 
passes by Dablioi on to Shinor into black and gorat soil. 

68 Q. It goes past the river Nerbudda P — It goe§ 
towards the Ncibndda. 

59. Q. Then 11 will only pass through a small slice of 
black soil P— Yes. 
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60. Q. What do you propose to do to protect paddy P — 
We me going to make tanks and repair old ones. 

61. Q. Is the country like KairaP— No, it is like the 
Pancli Mahals. 

62. Q. Are the people princij ally BhilsP — No, a better 
class. 

63. Q. Will thoy irrigate ? — Yes. 

64. Q. (Mr. Rojaratna Mtulaliar .)— Is the soil in the 
north different from the bltrk soil in the south P— Yes ; in 
the north there is kunkur in the soil, but not in the south. 

65. Q. (Mr. Muir- Mackenzie )— How did the famine 
affect the different pai ts ? —The -paddy distriot was affected 
more than the cotton district. 

60. Q. What was the reason of that P— The ootton 
cultivators are of a better class ; we had hardly any kunlis 
and patidars on our works. 

07. Q. (The 1'reanhnt .)— Did they die ?- No, they 
could manage to got on, but they lost their ornaments and 
bullocks, eto. 

08. Q. (Mr. Muir-Mackaizie.)- 1 1. was not that there 
was a smaller failure of crops P— No. 

69. Q. Did the census show' a matorial reduction in tho 
growth of the population? — About 19 per cent. 

70. Q. What is your system of advancing money for 
wells P — The present system is to give money up to Iis. 500 
free of interest ; for that no security is required. Under 
this system Rs. 7,11,284 have been advanced within the last 
three years. 

71. Q> Is there any difficulty about recovery P — In the 
past theio has been no difficulty ; we have very few bad 
debts. 

72. Q. I suppose you remitted a certain amount in the 
famine P — I will look into that now ; I don't think we 
shall have to remit, because wells have been piopeily con- 
structed under special officers. 

73. Q. What is the system P — A special officer is appointed 
for one or two talnkns; he goes round and inspects the sites 
and finds out whether wells are possible ; then he goes to the 
village and asks people whether they want takavi , and 
explains the rules; when people come forward he examines 
their fields and sees whether the site is favourable ; then he 
advances money straight off for making a pit ; when that is 
dug, he goes to it and finds out whether tire water is good ; 
if the water is good he advances up to Ks. 500 in instalments ; 
if the well fails, or it is salt water, tho first advance of 
Us. 20 is struck off and not recovered. 

74. Q. In that, wuy you have given large advances P— 
Yes, the details arc given in Appendix 8. 

75. Q. Tho State has constructed some wells? — Yes, and 
a large uumber aro being constructed by cultivators them- 
selves under Government supervision. 

76. Q. What return do yon get, for State wcIIr ? — In 
Amreli 129 wells were constructed by the State ; an extra 
lirayat rate ih put on; supposing a well is capable of 
irrigating 6 hi gluts of land, and there are 20 Lighas, the 
)irayab rate for 6 will bo Hpvead over 20 highas. 

77. Q. What does it pay originally ?— The rates vary 
from R s. 21 1 per acre. 

78. Q. When there is a veil what additional amount do 
you put on P - If a veil commands 20 acies of land, we 
multiply Rs. 2‘11 by 6, because a well at one time cannot 
irrigate tnoie than 6 acres, and spread that over 20 acres, 

79. Q. How do you arrive at Rs. 2’il ?— That is the dry 
rrop rate. We charge that rate on tho area which tho well 
is estimated to be oapablo of irrigating, and spread the sum 
arrived at over tho total area commanded by the well. 

80. Q. (Mr. Rajaratna Mudaliar .)— What does a well 
cost in Amreli P— Rs. 250. 

81. Q. With regard to what yon say in paragraph 18 
about pumps being put up in wells, since when has this 
been going on? — Since the famine, because bullocks began 
to die aud so enterprising people who wanted pumps were 
given an advance. 

82. Q. What is tho result? — People are pleased with 
them and are continuing to nso them. 

83. Q. How many are there P — Fif teen. 

84. Q. Are you able to irrigate large areas P— Yes, one 
irrigates 200 acres ; the machinery cost Rs. 15,000. 

85. Q. Does tho man pay wet assessment P— Not for 30 
jears. 


86. Q. When the Durbar is putting up engines at its 
own cost doe* it not levy a s\ater-rateP— No. 

87. Q. Is the cost, of working less than bullock rote P — 
Where there are 0 kos or less bullock power is more econo- 
mical. 

88. Q. How long do your wells last P -A pakka well 
about 100 3 ears, 

89. Q. And kachcha wells?— It depends on the locality ; 
in Kadi they last from 5 to 12 3 ears, and some for only a 
couple of years ; they aio lined with grass and creepers. 

90. Q. In paragraph 28 you give the average area ir- 
rigated per well ; does that represent tho area of one crop 
or both? — One. 

91. Q. Do most wells irrigate more than one crop P— No. 

92. Q. What is the object of charging differential rates 
of interest as btatod in paiagmph 26 P — That is tho old 83s- 
ten» ; we have discarded that ; our present system is ex- 
plained in paragraph 28. 

93. Q. You say in paragraph 29 “a system similar to the 
Madras system of advancing takavi for wells on the security* 
of the well and the land under it up to Rs. 750, recoverable 
by an additional charge on the land for a long period, has 
recently been introduced in some parts.** Do tho people 
like the permanent addition to their rent P — The measure 
has just, been in trod mad, and only 229 wells have been 
made ; the people appear to like it, but they require to got 
accustomed to it. In corn so of time they may do so. 

94. Q. Trobahly that will depend on the amount of the 
addition P — Yes. 

95. Q. In Baiodft do they like it? — It has not been yet 
tried ; an officer has been transferred to Kadi to see if the 
people will take to it. 

96. Q. You say in paragraph 36 that field embankments 
are suitable for ldief labour. Was this resorted to in tfie 
last famine? — Only on a very small scale. 

97. Q. Do you think it will bo possible for tho State to 
supervise the construction of these field embankments P— 
No, it is not possible ; if cultivators want to do this work, 
they can do so by taking takavi , but Government can- 
not undertake it. 

98. Q. From Appendix I it appears that in Navsari the 
area irrigated by wells in tho famine year fell to 4,636 from 
18,319 in u norma! year ; the decrease appears very high aH 
compared with other dn-triots ; what is the reason P— Because 
they iriigated kharif ciops, which are not shown ; they did 
not caie to iriigate rahi afterwards ; they went 011 irri- 
gating juar, cutting it down and selling it, — one stock 
would fetch u pice, — and then thoy irrigated for fresh 
shoots ; that paid better than any other crop. 

99. Q. Tho decrease was not duo to failure of wells P — 
No. 

100. Q. There is a footnote to Appendix 8 as follows:— 
“ In Amreli 129 wells have been constructed by the State at 
a cost of Rs. 96,727.’* Don’t you think the aveiage cost, 
which works out to about Rs. 740, is rather high P —Yes, 

101. Q. What was the reason of that ? — It was done by 
Government and so all labour had to be paid for, while an. 
ordinary cultivator gets his people and neighbour to work, 
that is not calculated. 

102. Q. Could not the cultivator oonstruot wells more 
economically P — Yes, I think ho could. 

103. Q. ( Mr . Muir • Mackenzie.) — Was there any part of 
the State in which they mado kachcha wells largely in tho 
famine? — In Kadi thoy did. 

104. Q. They saved their rati le thereby ?— They could 
not save much of their cattle, but they got some wheat 
crop. 

105. Q. (Mr. Rajaratna Mudaliar.)— You referred tc 
some high class crops in the early part of your examination : 
what is the description of crops ?— Sugarcane, Under tin 
present system of irrigation what happens is this: when oui 
tivators get water from the canal, which costs them rathei 
less than the well water, they don’t mind wasting a litth 
more water, and tho result of that is the cultivators me foui 
to five or sometimes ton times more water than the lan< 
really requires. I have found that to iirigate one higha ol 
land of ours, 160 feet by 160 feet, it requires one pair oj 
bullocks for two days, drawing daily about 450 kos t eaol 
containing five uiaunds of water ; that is to say, 9(H) hot oj 
water for each watering. Now I have been noticing it 
Southern India that the people use much more water tnai 
this. They used 9< 0 kos of water in the beginning unde 
well cultivation. But after four years of canal Watering! 
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*he crops began to fail, and the reason was that the soil got 
chilled. Now this is a very impoitant question. I have 
beau thinking of introducing negation woikainthe Baroda 
State, and I tint! that the pivsent system of giving water 
fioin the canal results in a wanton waste, ami what wo 
Want to do is to show the people a system bv which they 
cannot take more water then we like to give them. That 
s\stem is not to givo them moie voter than what they take 
under well irrigation. If a well ha* not moip than two kos, 
then the cultivate makes something like 4<)0 hits, whut 
mi cubed charas ; and if he has a larger quantity of water, 
he makes about 3t<0 or SCO churns in one higha of lai d. 
Now even that system 1 eall a wanton w&tde, but what l 
do is this : I don't make charas myself ; I mid ply mako 
a small channel every three or five feet apart, and that 
* hannel is ten incln s deep and nine to ten indies in width. 

1 fill that channel only, and allow flu* water to go info the 
field hy ]hm eolation. I 1* i«*«l this system and, side by side, I 
had ordinary well litigation, and I found that under my 
system 1 icquired lets limn half tlm quantity of water. I 
used to Co per cunt, lees than I used with well iirigation, 
m d iny crop was better than the ordinal y crop. 

106. Q. (The President.) — How much will it cost \ou 
per higha to do this P — The manual labour is much less and 
the profits are greater. 

107. Q Have you di-cusM*d this at all with Mr. Mollison, 
I 'irector-* icnoial of AgnuullnreP — No, I have not t ho plea- 
sure of knowing him. After giving tho water in this 
manner on the Hinfaee soil, what happens is this. lean 
cultivate onu higha of land in much les>» time than under 
the well initiation system, because under tho well irrigation 
system the soil gets caked, while in the easo of my Mstem 
the soil remains on tlm top perfectly friable, so my pair of 
bullocks can do one higha of land in one day. 

108. Q. You moan that you till the fuuowsp —Yes, and 
tlfey are at a distance of three feet apart. 

109 . Q. (Sir Thomas Jligham)— Your fm rows, you say, 
aro lime inches deep P— Yes. 

110. Q. ( Mr . MuivMackenzie.)— Do you make them 
with the plough P — No. (lllnsDates how it is done.) The 
advantage* mo so many tint. I require a loss quantity of 
water, and my cost of cultivation is less and 1 also get. a 
better ci op. 

311. Q. (Sir Thomi* lligham)~l\ avo you tiiod this 
with well irrigation ? -Yes. 

ll2. (I- Are tin* furrows nlw.ua three feet apart? — Yes ; 
I fust tried six feet and tailed ; then I tried five feet 
and failed ; then 1 tiled four feet, - that was fair ; und I 
succeeded with thieefeet. 

lid. Q You never allow tho witter to run off P— No; I 
till these turn. ws once in four days, until the soil is well 
Fatuiated, then once in seven days. 

114. Q. All through the crop P — Yes, during the water- 
ing season. 

115. Q. Mow long does it take for the water to percolate 
out. of the furrows P It the soil is li- Ut, a furrow empties 
hall an hour after it Iihh been filled. 

lifi. Q. This is not in black soil? —With black soil what 
happens is this. In the liegmning ii takes a vorv long time 
to icacli the other end of the field on account of the numer- 
ous cracks, but when that end in tilled, it takes about an 
hour or a little more than that for the water to disappear 
into the soil, and 1 hen it is all right. 


117. Q. When do you repeat it again P— We see the con- 
dition of the soil and repeat it again, seven or ten days 

after. 

118. Q. ( Sir Thomas Higham.)— It seems to me you 
give as much water in this way as in the other way P— No, 
I won’t. 

1 19. Q. Every watering you give, if spread over the Boih 
would he three inches on the soil P — It might be. 

120. Q. Tf you give it a wateitng evory four days, that 
would mean a go<d dt&l ; would not it P— Watering is given 
only wlion it is wanted, and not othei wise. 

121. Q. You find in practice it requires it in four days P 
— In some crops which requiio to be grown very rapidly. 
For instance, juar docs not requiro it more than once in 
fifteen days, and tobacco lequires only one watering. 

122. Q. (The President)—] lave you any thought of 
laying this before Mr. Mollison P— I have not that idea. 

129. Q. (J tv. M uir- Mackenzie ) — \\.o\t are you going 
to get }oui cultivators to adopt it P — That wdl boa matter 
of paternal autocracy. 

121. Q. (Mr. Rajaratna Mudaliar .)— Your system 
won’t do for lice cultivation ?— No, it is not meant for rice 
cultivation, 'i his is meant to prevent watei-logging ; for 
rice cultivation you tequirea largo quantity of water. 

125. Q. Don’t you wsste a large aiea under your system P 
— Not at all. Jn yield I have not sutleiod at all. I want 
to ensuio Gujerat against famine. Every third year is a 
bad year, but still Government lias been collecting revenue ; 
if tho rain in September fails, the crops fail also. I want 
to utilize the Sabamiati ; theio is a fine site available, but 
it belongs to a Thakur ; tho catchment area is l, COO square 
miles, and the rainfall is 40 inches ; I want to catch the 
Hood waters only, and so we shall in no way deprive 
Ahmadabad. If we can const mot a tank (site indicated on 
map), we shall bmefit not only Kadi, but certain districts 
. of Ahmadabad ; thus, if the cultivator is ensured his 
hharift lie will not be so badly off. Even if we don’t got 
rain in September, there will be ample water in the tank 
for one watciing, which is enough for rape and hajri ; rape 
is very valuable, and Government collects its revenue on it. 
Thru, again, I have an experimental measure for 
a submoiged dam (site indicated). Tho Saraswati shifts 
its corn he every now and again, so this course would bo 
useful. Wherever there are sueh rivers there should be 
submerged dams. The Kadi distiict is well watered, and 
even if they got one or two waterings, that would answer 
all purj oses. There are very favourable sites for tank woik. 
We have constructed as tin experimental measure one tank 
at. Kudarpur costing four lakh*.. Tn giving water to this 
region we wan 1 , to do something that will suit our require- 
ments and those of tho cultivator. Near this tank there 
are wells with water at 20 feet depth, but 9 to 10 miles 
away water in nut easily to bo had ; there you go to 70 and 
80 feet, and then there is not sufficient water; we don’t 
want to give water where theio are wells, hut only to 
those places which are in great need. Wo want always 
to keep much inure land at our command than the tank 
water can irrigate, so that we can go on with side irriga- 
tion (furrow). Wo want the oo-opeiation of tho British 
Government, in the matters of making irrigation woiks 
outside our toiritury and that especially for the Sabarmati 
scheme. 


Mu. G. R. Lym, Chief Engineer, Baroda Slate. 


Resume of the various irrigation projects proposed , 
partially carried out and entirely completed in 
B a rod a territory to ameliorate scarcity. 

In giving a general des notion of the irrigation projects, 
I am taking the list given as Appendix No. 7 on the printed 
information that has already been furnished to tho Iniga- 
tion ('ommissiou by tin* Baroda .»uthuvities and havcadheitd 
1o the list and numbers as there given. 1 have shown the 
locality of each project on the a»hts sheets of the topogra- 
phical survey. I will now proceed to describe each project, 
taking them in the order of the list in as much detail us 
will. 1 think, bo of service to the Commission touching 
where neccssaiy on the salient particular of each prtject, 
with my opinion as to their financial prospects and the likely 
demand for the water, and also bring to the notice of the 
Commission any difficulties we may have to contend with or 
are likely to experience on territorial grounds iu carrying 


out su'di schemes owing to tho interference of riparian rights 
or the intermingling of various jurisdictions. 

1 shall also give a brief description of Buch of His High- 
ness’ i ail ways as have been or arc proposed to be constructed 
to ameliorate the condition of the country in times of scar- 
city and scanty lainfall. and I will refer and show the.se on 
tho -aine set of maps with distinctive marks for such refer- 
ence. 

Bakoda Division. 

JTaripura Tank No. I.— This is a small irrigation tank 
formed by bunding a ra\ino m the Vaghodia taluka with 
an embankment 6,550 feet long to retain the water from a 
catchment < f squaic miles. About 36 millions cubic feet 
aro impounded when the tank fills and an area of J,40l) acres is 
commanded all for rice cultivation. Tho tank was construct- 
ed during tho last famine at a oust of Bs. 32,940. Tho 
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water from this tank will only be required if the rainfall is 
insufficient or untimely ; it is, therefore! only a protective 
work. 

Karelia Tank No* 2 .— This is a similar tank to the 
above made for the protection of the rice cultivation, 
embankment 8,500 feet long, catchment area 45 square miles, 
irrigable area 1,000 to 1,400 acres. 

Bubka Tank Project No . 3.— This was a proposal to 
construct a tank by impounding water in a ravine with a 
small catchment area to be*augmented by a feeder to 1 1 
square miles, and to utilizo the water for cultivating the 
low alluvial lands at the month of the Mahi. The project 
was estimated to cost Rs. 1,26,000 and could probably 
irrigate l,50o to 1,600 acres, as this quantity of land was not 
immediately available and could only bo after a period of 
some years and only if the tidal water could be completely 
kept from the land* which was uncertain owing to the flood- 
ing of the river the scheme was shelved, as it would not be 
reproductive nor protective. 

Orsang Irrigation Works No . 4 . — This w as a project 
to dam the water of the Orsang river and use the perennial 
flow for irrigating lands in tlio Sankheda taluk a. A 
general scheme was prepared and submitted for the approval 
of Mr. Whiting, and it is, with modifications ^ suggested bv 
him, being carried out. The weir across the river is complet - 
ed and the canal and subsidiary works arc well in band. 
The completed works are estimated to cost 10 lakhs. The 
dam which is 2,700 feet long is on a rock foundation and 6 
feet above the bed level of the river. The take-off for the 
canal is in a rocky nullah on the right bank which is being 
converted into the head-works of the canal which reaches 
the* surface between the 4th and 5th milo whence sufficient 
ground will be at command for all the water available. The 
Citchxnent area of the, Orsang is between 700 and 800 square 
miles ; by the end of February the flow in tho river in 
average 3 cars is only a few feet ; but up to the end of Janu- 
ary it was estimated 1 40 feet would, in average years, he 
available, and this Mr. Whiting considered would justify the 
heavy expenditure proposed on tho scheme. During the 
scanty rain of the past, two years, the measured results have 
not borne out the estimate ; and if there is deficiency, there is 
nothing but to augment the flow by additional works by 
bringing water to the Orbing catchment from the ITemn 
liver. It. is possible to do this, hut whether it will prove 
financially successful is a question that can only he stated 
after the project is gone into and estimates prepared. 

JTeran River Scheme No. 4- A. — This is a proposal to 
utilize the flow in the Her an river and from an impound- 
ing reservoir by bunding the river near the Pheni Matta 

Hill. 

Originally the proposal was to bund the river in Baroda 
territory, but this was found impracticable, ns the area com- 
manded and the discharge available would not. suffice to 
make it a financial success without levying excessive charges 
for water. 

Tho larger scheme, therefore, of forming an impounding 
reservoir in ChhotaUdeypur territory was proposed and leave 
was obtained to commence the operations lor a survey ; this, 
however, was soon withdrawn when it was ascertained that 
Ohhotft Udeypur would derive very little benefit and that 
much ground, would have to he given up. On representa- 
tions, however, from the Political Depaitment Chhota 
Udeypnr again (early in 1901) gave their consent to continue 
operations, but no definite results are at present kno*n, as 
the survey has only just been commenced. It would be 
quite possible from such a s dieme as this to augment the 
Orsang flow, and the works executed for it would form part 
of this larger proposal. 

With regard to tho evidence given before the Commission 
as to feeding the Hcran river from the Nerbudda by 
tunnelling and duct, 1 have ascertained that this is not 
feasible, as the bed of the Nerbudda at thejocality pointed 
out is lower than that of the Heran by over 100 feet. 

Nerbudda River,— Tho flow in this river is very con- 
siderable, and at present the water runs to waste ; it is not 
used, as I am aware, anywhere even for irrigation or 
power purposes ; I think its capabilities for. the former at 
any rate should bo ascertained and any possible schemes 

,*ted that might alike benefit British or Native 

y. In this connection 1 think that His Highness 
Would be willing in the event of any large projected irriga- 
tion scheme being formulated in connection with this or 
other of the large rivers in the Bombay Presidency and 
located either in British Baroda or other Native territory, 
to participate, as far as the resources of the £tat* permit, 
in the cost of any joint scheme that might be located either 

Voii. IV 


in British or Baroda territory or other Native States that Mr. Gh & 
would benefit Baroda, and he would bo prepared to enter into Tgn. 

any enuitablo arrangement as to the disposal of the water — 

available. 

Khokhra Tank No, !i, — Tins is a small impounding funk 
fed by a perennial stream known as the Whkadi fher 
constnicted during the late famine 5 it ha'* a catchment area 
of 4-J miles and an embankment 7,400 foot in length with 
an avail ah 1 c quantity of 47 million cubic feet capable of 
irrigating 633 acres ; its cost was l?s. 26,917. This is a 
protective work and only useful in years of scarcity. 

Sarsi Tank No, 6, — This is an existing impounding tank 
at Pesar in the Sarli laluka which lms been improved and 
enlarged during the last famine ; it has a catchment area of 
8$ square miles and »*n available quantity of 39 million 
cubic feet for ii rigation with a cultivable area under com- 
mand of 4,081 bighas ; this is a protective and reproductive 
work. 

Muieal Tank No. 7 . — This is another old tank in tho 
8avli talnka with a ca‘chn ent area of 8 square miles and 
bund 6,500 feet long with an available quantity of 160 
million cubic feet It was made some years ago for the 
protection and late irrigation of tho rice crop, some 1,600 
acres of which it serves ; it is protective and partially 
reproductive. 

The Lachraj Tank No. 8. — This is another of the small 
tanks constructed during the late famine for the protection 
of the rice crops; it was formed by bundinjr a natural 
depression with an embankment 800 feet long and impound- 
ing an available quantity of 10 J million cubic feet from a 
catchment area 2J square miles. Its cost was Ils. 26,664. 

It will be seen from the foregoing that out of the 8 works 
already constructed in the Baroda Division, there is only 
one, viz., the Orsang scheme, that can bo considered an 
irrigation work of any importance ; the others are simply 
small impounding tanks made for the protection of the rice 
crops in times of insufficient and untimely rainfall and 
which are only protective and non -productive. The Orsang 
scheme with a plentiful supply of water can ho developed 
into a paying concern ; hut it is more than probable that 
this Mipply will have to be augmented. 


Navsaki Division. 


I now come to the Navwiri Division. Of the seven works 
given in the list, four are only in their initial stage and in 
course of investigation. Hitherto this district haH not 
suffered from any serious famine ; the last scarcity affected 
the Yajpur, Son gml, and pail of Vyara Mahals. The pro- 
jects already under investigation will not do anything 1o 
alleviate any future distress in two of these districts, w'z., 
Vajpur ami Songs <1. Something might, however, be done 
with tho Tapti for these ; hut in nny case it would have to be 
with the assistance and suppoit of the British Government, 
as any into! franco with the perennial flow would affect 
British interests in several places. As I have, however, said 
More, His Highness is quite willing and ready to co-operate 
if anything can he done. r 


'junhn Xivrr J’ro/ert Ao. 9. — This is a proposal to 
const nut a largo impounding reservoir by bunding the wntir 
of the Jankri river. A site lms been selected for a bund 
which will lie upwards of 13,000 foot long snd 68 feet h'gh 
and celled the water [torn an area of 26 square miles! 
The approximate available quantity of water would lie 2,000 
million cubic feet. The cost of tho scheme lias been rouirhlv 
estimated ut 16 lakhs. Tho lake would be a wide but sliotit 

®“® J” about ® square miles aren snd capable of irrigating 

30,000 acres. Hie return on this, after allowing for main- 
tenanco, would probably not yield more tl an H p. <\, and It 
might he less, as the demand for water, when the rainfall is 
on an average and excessive, is not so great as in other 
districts. 

• 

I’m rat Irrigation Tank No. 10.- This is another of 
the ordinary irrigation tanks for the protective watering of 
the nee crops. It is situated in the Nnvsuri (aluka and 
has a capacity, when full, of 69 million cubic feet and is cap- 
ablo of irrigating 800 acres. It. cost Bs. 60,000. This 
with all tanks of similar construction are in ye us of abnor- 
mally deficient rainfall of no use as protective tanks for 
cultivation, as they fail in their object tluough not filling. 

The Doeicada Project No. U.-’lhh is a scheme for 
bunding the Mlndhola river near the village of Doswada in 
the Vyara talnka by a bund 10,874 feet long and forming 
a large impounding reservoif with a catchment area of 28* 
square miles and with s capacity of 788 milium cublo feet 
capable of irrigating 11,000 bigkae. 'ihe rough estimate 
cf the scheme comes to 7 lakhs. This might prove produe- 
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The Valvai Project No. 12 . — This is ft proposal to 
Imnd the Medan river in the Vakal ta'uka and form a 
reservoir to the east of Vakal ; tlie hind would bo upwards 
of 1 .',000 foot long and from a catchment area of 12 squaro 
miles would impound about 650 million cubic feet. The 
scheme has so far l>ecn gone into only in a very cursory way ; 
and from the data available Mr. Whiting expressed it as 
his opinionlthat the scheme « ould onlv pay 2 %, and was of 
opinion tfiht tho reservoir would not fill except in 3 ears of 
lar^e rainfall. 

The Puma River Project No. 13.— This is a proposal 
to construct a reservoir on tho * Puma river near Antapur 
in the Vyara taluka by bunding the rivrr. Tho reservoir 
wbi«*h would contain about 8 . 0 OO million cubic feet would 
probahlv cost from 20 to 25 lakhs and would irrigate 46,000 
acres. There is ample land under command, but tho project 
has yet to be thoroughly examined, and it depends on the 
nature and extent of the dam foundations whether it could 
he ever carried out with the remotest chance of financial 
success. 

The Bandarpada Project No. Id.— Tho Bandarpada 
, weir and canal is an old work and is situated in the Songacl 
taluka. It is fed by a small stream and irrigates about 200 
bighas. 

( 'hilcldi Weir No. 14-A . — This weir is constructed in the 
Vyara talnka across the Mindhola river and irrigates 600 
bighas. It ib an old revenue work and no details are to 
\ and os to its cost. 

Kadi Division. 

The Kadarpur Project No. 15.— This is a reservoir 
formed by bunding the Ihipen river. Tho earth-work was 
carried out dating the late famine, and consists of an 
earthen bund 12,000 feet long and 27 feet high. It will 
impound 767 million cubic feet from a catchment area of 80 
square miles. It will irrigate lands in the Kheralu taluka 
between the Rupen and Pashmawati rivers where the sub- 
soil water is deep and well irrigation costly ; 8,700 acres are 
under command. The hund and works are nearly completed 
and the roscivnir is expected to fill in the next rains. Tho 
total cost will bo It*. 4,85, 000. It is probable that as well 
irrigation is so costly, the project will prove a financial 

success. 

The Anawada Dam No. 10 . — This is a submerged weir 
that has been built across the Suraswati liver below Patau 
with the object of arresting the under-flow in the sand and 
raising tho water after tho monsoon by removoablo weir 
shutters and passing tho water thus arrested through a canal 
to irrigate a portion of the llaiij Mahal. At present only 
the masonry dam and 3 miles ot the canal havo been execut- 
ed. The total estimate of all tho works is Rs. 2,C0,000. 
The area to be irrigated is 7,500 acres. Tho quantity of 
water available depends on the fluw in November after the 
rains ; it is expected lfl() million cubic feet will bo available 
early in tho year ; the river is, in ordinary years, quite dry 
and no flow takes place aftor January. 

The Dharusan Reservoir No. 17 . — This is a small 
impounding reservoir that lms been constructed to utilize 
the flow in the Northern Drainage Channel from Gotwar in 
the cold season. It will irrigate from 1,000 to 2,000 acres in 
the north of the Kadi taluka. Tho head-works are 
finished and the canal remains to bo done. Tho perennial 
flow on an average 12 feet por second is the chief source of 
supnlv. The estimated cost of the wlmlo is Rs. 61,000. 

Vadnagar Tank Feeder No 10. — This is a project for 
the improvement of an old canal and bund and to utilize 
them for tho diversion of a perennial stream from tho hill 
to food the Vadnagar and Visnagar t alks and utilize the 
surplus water for irrigation by supplementing the water in 
the Dlmrusan project. The reservoir will impound a supply 
of 35 million cubic feet, and the project will irrigate about 
2,500 acies, the estimated cost being l!s 67,0 ) 0 . 

The Chhatral Reservoir Project No. 19.— This is a 
solieme for utilizing the waters of the Kadi Northern and 
Western Drainage and storing it in an impounding reservoir 
at Chhatral for irrigating land in the Ksdi and Kulol 
talukas. Plans and estimates have been prepared and held 
in readiness to carry out this work for relief purposos. It 
was not considered it would prove a financial success or prove 
a productive work, and it has so far remained in abeyance. 

The Sabarmati or Hadol Scheme No. 20 .— This is a 
project for bunding the river Sabarmati near Hadol by a 
composito dam nearly 4 miles long and 60 feet in height 
forming h large reservoir. The water, if it can be impound- 
ed, would irrigate land in the sonthorn portion of the Kadi 
Paraut of Baroda territory as well as in tho Sanand taluka 
of British territory. The site of the darn is in the Mahi 
Kuntha Agency and belongs tp two Thakurs. Por half tbe 
width of the river, rock is visible and permission has been 
obtained to ascertain tho nature of tho probable foundations 
of the other portion by sinking trial pits and these are just 


commenced. It will depend on the favourable nature or 
otherwise of these trial pits whether the soheme will provo 
practicable ; at this point tho river has not a perennial flow. 

It is impossible at this stage to make any forecast ns to the 
financial results of such a project whioh may cont anything 
up to two crorcs of rupee*. It seems certainly to justify the 
experiments wo are carrying out being proccoded with. 

The Mazam Project No. 20* A —This project is to 
divert the flow of the Mazam river, a tributary of the 
Vatrak, by a weir near Sultannur no»r the junction with 
the Vxtrak, end utilizing the *flow, which may varv from 
10 to 40 cuhio feet per second ; it would irrigate land in 
Baro la territory in Dohgatn taluka. There would not be 
likely to he more water than could bo used on the small strip 
of Baroda territory contiguous to it. It is a question as to 
how the British Government will view this scheme interfer- 
ing as it would with the flow in the Vatrak river, I am 
not aware that this water is used, or that there are any works 
constructed on this river. The project is under develop- 
ment. 

Aubeh Division. 

The Dhamel Project No. 21 . — This is a project for 
bunding the river Rangoli in tho Damnagar taluka and 
forming a large reservoir impounding 286 million cubic 
feet. The catchment area above the proposod bund is 86 
square miles and is principally in Bhavnagar territory. A 
rough estimate has been made for this work amounting to 
Rs 6,00,000, and a trial tronch was made, but nothing fur- 
ther lias been done in the matter, a* the Bhavnagar ^tate 
expressed their intention of objecting to our proceeding with 
the scheme, interfering as they said it did with tho perennial 
flow and affecting as it would their lands lower down. • 
The Thebi liiver Project No. 22 . — This project, which 
cost Rh. 38,000, was for a system of channels and works and 
repairs to an old masonry bund across the Thebi river at 
Ainreli to utilize the flow for irrigational purposes. 

The Shiny oda River Project No. 23 . — This is a 
scheme for clamming the Shingoda river near Ghatwar by a 
masonry bund and utilizing the flow for irrigating land on 
tho loft bank of the river. Tho project has bocn sanc- 
tioned at a cost of Rs. 1,11.783 and commenced during the 
lute famine and tbe foundations of the dam partially laid. 
The catchment area is about 160 square miles and the flood 
discharge of the river is approximately 108,000 cubic feet 
per second, anl in the cold weather from 50 to 100 cubic feet 
por second according to tho rainfall. It is anticipated on an 
avorage sufficient wator will be available to irrigate 3,000 
acres and that this work will ho a productive one. 

The Pichvi Project No. 24 . — This is a project for form- 
ing a large impounding reservoir and constructing a feeder 
to it to ensure Its filling in the rains from the Sangavadi 
river. The bund is being constructed near the village of 
Pichvi in tho Kodinar taluka and will impound an available 
supply of 2 S 0 million cubic feet and irrigate 5,600 acres. 
Tho estimated cost of tho soheme is Rs. 3,72,432. 
The earth -work was commenced during the last famine. 
There will bo no doubt of this reservoir filling even in ordi- 
nary bad years as the Sangavadi has a catchment of 20 
Bouare miles and a 6 " run-off will bo sufficient to replenish it. 
This work can only ho lookod upon as protective, as Re. 1 per 
bigha is as much »s we can expect to derive and tho annual 
rovenuo will about balance tho maintenance. Tho Revenue 
authorities are in favour of it, as it will secure the rayats in 
years of drought against total failure of their crops. 

The Setrunji River Project No. 25 . — It waB proposed 
to build a low masonry dam acioss the 8 etrunji river above 
Saramda and utilize the cold-weather flow by turning it 
into the Mahda tank and thence irrigating tho lands ox tho 
Kharapat villages, as no reliable data of the discharge of 
this river had been obtained ; and as the question of inter- 
ference of riparian rights in the Bhavnagar territory through 
which tho river passes to its outlet were brought up, nothing 
further has been done in the matter. The scheme, however, 
seems feasible and capable of irrigating some 3,000 to 4,000 
acres and might probably bo productive. 

It will be soon from the foregoing reeumd that the 
majority of the larger proposed works are for impounding 
reservoirs in the Navsari Division, a part of Baroda territory 
where there is generally an ample fall of rain and con- 
sequently less need of protective works ; and unless such of 
these proposals had a reasonable prospeot of giving a good 
leturn on tho money invested, it would be a doubtful policy 
carrying them out, as they might saddle the State with a 
financial burden it could not bear. 

The Sabarmati scheme deserves thorough examination, but 
it is one that would have to be carried out as a joint work* 
For the Baroda Division and for lands in the Panoh Mahals, 
the Mahi, Nerbudda and Horan rivers should embrace some 
potentialities, and these rivers with the Tapti are, I think, 
worthy of some special investigation, 
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Memo, of points to be considered by the 

1* For all district® subject to drought the piODortiou of 
. the cultivable area irrigated by 
euitirabieiSft/ pTokectedto# Government canals, district canals, 
private canals, wells and other 
sources, respectively, with reference to the population. 
Figures have been gi von by Chief Engineer, Irrigation, taken 
from tbe Land Revenue Administration Reports, but 
some explanations will probably be required from Revenue 
Officers. • 

2. Areas at present irrigated in ordinary and famine years 

Imperial oanals % *P* tin 9 canals. Development 

of irrigation on them during last 
ten years and further developments anticipated. Duty and 
improvement of duty. 

New projects .in contemplation. Their position, scope* 
and probable irrigating capacity. 

Average oapital cost of canals per cuaeo of maximum 
supply or per acre annually irrigable. Also average gross 
revenue and working expenses per acre inigated. 

Are many extensions or improvements of minor works 
which would be ceitain to prove remunerative or to increase 
the efficiency of these works held in abeyance owing to 
restriction of funds available from the ordinary grant F 

Ratio of average rail supply to maximum discharging 
capacity of canals. Possibility and consequences of provid- 
ing a supplementary rabi supply on certain canals. 

Drainage of irrigated tracts. Scope for drainage works 
and other canal improvements, such as diversions or cuts-off, 
which may be reserved for relief labour in seasons of 
famine. 

Notes cm most of those points have beon prepared by the 
Chief Engineer upon which he and his officers will be orally 
examined. Civil officers will probably also have opinions to 
offer on somo of these points. 

3. Number and capacities of the Provincial canals. Ex- 

„ . . , . peniiiture on new works and on 

rov ncm eana s. maintenance during last ten years. 
New Provincial works, if any, sanctioned or proposed. 
Extent to which Piovincial revenues have been applied to 
the constrnction of now irrigation works and the limitations 
to such application. Does the Province get the whole of 
the incioase of revenue due to the construction of such 
work#? Have present arrangements under the Provincial 
settlement the effect of encouraging or discouraging tin 
application of Provincial revenues to works of ii ligation P 
Is it desirable that Provincial revenues should in future bo 
devoted to the construction of Buch woiks, or should all 
new works bo constructed from Imperial Funds? In what 
cases should new irrigation works be undei taken as a charge 
against Provincial Funds. 

4 . Distriots in which inigation woiks havo boon con- 

, , 4 , , , structed or are controlled by the 

District irrigation work.. Digtrict Boar(3ll> or j? „ hich J thore 

is still a field for such works. Names of existing works, 
their irrigating capacity, capital cost and gross and net 
levenuo. Should District Boards be encouraged to under- 
take such work, or may District Funds be reasonably 
appropriated to such purposes for the benefit of a few land- 
owners ? In districts in whioh new works of this class can 
be proposed, is it desirable that they should bo undertaken 
by the District Boards, and if not, by what agency should 
they be coustiuctod or controlled P What oredits are made 


Irrigation Commission in tho Punjab* 

to tho Boards on account of those works P Are they em- 
powered by law to levy water rates, or are suoh rates levied 
by agreement P Aie they entitled to any contribution from 
Government, in consideration of tho inorearo of laud reve- 
nue that may be due to the woiks P 

5. Distiicts in which private oanals of any'* important 
exist. Do the numbers of these 
irr jf otiou * 0TkH canals show a tendency to increase 
or decrease, and have many or 
any new private canals been constructed within last ten 
years P Are such canals constructed by individual landlords 
for tbe benefit of their tenants, or by associations of landlords 
or cultivators, and is water suppliod to outsiders, and if so, 
on what terms P Is it desirable or possible to encourage the 
multiplication of these works in particular district#, and if 
so, in what way could encouragement be most effectually 
given P 

0. Districts in whioh tbe extension or secuiifcy of culti- 
Wollf} vation must depend mainly on 

* construction of new wells. Num- 

ber of new wells constructed in buoIi districts during last 
ten years. Inducements and assistance offered to ianulords 
or cultivating tenants who propose to sink wells. Are these 
sufficient and is it likoly that tho construction of wells 
would be greatly stimulated by tho offer of more liberal 
inducements or assistance on simpler or easier terms? 
Average depth of water below surface. Have wells beon 
abandoned owing to failure of the water-supply or from 
other causosP Average cost of wells and average area 
irrigated by a well (1) in an ordinary year and (2) in a 
famine year. 

7. Districts in whioh Hood protection or drainage works 

rl . ... , are required. Are these of suffi- 

drainugo works. ciont urgency to lo carried out. 

whenever funds maybe available, 
or may they bo reserved for the employment of relief 
labour P W« uld such works lend to any increase or prevent 
any loss of land revenue, or are they lecommemlcd only on 
sanitary grounds, or as a moans ot employment for relief 
labour P 

8. Classification of the works on which relief labour was 

Work, .muted t„ relief employed in tho (HstricU affected, 

labour during tho famines of and amount expended on each class, 
1807 and iduo. say Knads and Koad-metalling — 

Railway work, including collection of ballast— Inigation 
works —Village tanks and other water storage works — 
Miscellaneous — . 

Works uncompleted attend of famine which it is considered 
desirable to comploto as a charge against Piovinoial on 
Imperial levenues. Bausons for proposing their early com* 
pletmn and results anticipated. Results attained on com- 
pleted irrigation or storage works, especially village tanks. 
Have they been found to bold water aud to improve or 
conserve the resources of the village for wateriug cattle, 
etc. P 

9. Districts for which programmes have and have not 
been prepared. Examination ol 

roller p ro g riimmeBf especially for dis- 
tricts most liable to famine, With 
roferpnee to the number of units provided for, the diatribe* 
fion of the works over tho district, and their utility. 
Arrangements for maintaining, extending or completing 
the programmes. 


Programmer 

workn. 


Memorandum of points to be considered by the Irrigation Commission in Sind . 


1. A vi rago area irrigated by each group or system of 
canals as compared with tbe cultivable area commanded. 

2. Proportion of How to lift inigation. 

3. Growth of irrigated area during last 20 years, sepa- 
rately for each year for Right and Loft Batik Canals but 
not for each system. 

4. Variations in total area as oompared with variations 
in Bukkar gauge, or fluctuations in river supply. 

5. Areas that might be brought under irrigation by pro- 
posed extensions of. existing oanals or construction of new 
ones. 

6. Relafcjon of the total irrigated area to total cultivable 
area in Province* 

7. Area depending on well cultivation unassisted by 
canals* 

6. Oanals which aro ordinarily able to obtain a perennial 
or cold weather supply. 


9. Extent to which tho supplies to the canals havo been 
affected if at all by the withdrawals for now canals in tbe 
Punjab. 

10. Has the necessity for a weir at Bhakbar, as proposed 
by Sir E. James, been folt? 

11. What canals would be benefited by the construction 
of feuoh a weir aud to wbat extent P 

12. Have any investigations been made to show the 
practicability of such a weir P 

13. Do the results so far attained on Jamrao Canal Indi- 
cate that it will be as successful and that it will irrigate as 
large an area as anticipated in the revised estimate ? 

14. Areas, if any, irrigated from private canals, which 
are not under oontrol of Irrigation Department or referred 
to in tbe Administration Report 

15. Geneially, wbat soope is there for extensions of irri- 
gation in Bind including Kelat or other foreign territory 
aud in what order should they bo considered f 
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Memorandum of point t to be considered by the Irrigation Commission in the Bombay Presidency* 


1 . A memorandum of the point*, on which the Sind 
officers will be naked to give information, lias alrendy been 
forwarded demi-officially to the Secretary to the Govern- 
ment of Bombay, Public Works Department. 

Gojbiut. 

2. The gross and cultivable areas in oach district and the 

IA . .. , . , . % proportions of the latter which are 

* V'oteoted by Government irriga- 
tion works, by private or village 
works and by wells respectively. Character of the soil. 
Extent to which cultivation is dependent on ar l ificial irri- 
gation. Rainfall. Is there ordinarily a demand for water 
in Gujerat during south-west monsoon? What me the 
t rope which require irrigation and how many waterings do 
they require, and at what times of the year? IIov is the 
distribution controlled, and in what form is irrigation 
revenue realised P 

3. Experienc e as icgards black soil. Do small tanka con* 
itwv A rfi MH .n atrnoted in such soil bold water, 

and can high earthen dams bo 
made of it without masonry core walls? When the land 
irrigated is a black soil, is there any demand foi Water 
during seasons of average rainfall or only in ease of pro- 
longed drought ? In such soils does the irrigated area show 
a falling oil* in 3 cars of fair or good rainfall owing to Black 
demand and is the revenue more precarious on this account 
than on tanks commanding other classes of soil? lias 
there been a desire fur irrigation woikn on the part of 
owners of black soil, and is the construction of tanks for 
8 ;ch foil considered as remunerative or as important as for 
‘other classes of soil ? 

4. Description of existing Government irrigation woiks. 

- . . . .. Total annual iirigaung capacity, 

Oovornmeul Irrigation 1 ,. • r* " a ii J 

n { ,rk«. and range 01 variation. Are these 

works to be depended on iu a 
season of drought ? Particulars regarding completed and 
proposed works as in the memorandum by Inspector Geneial 
of Irrigation, dated 7th May. Question of utilDing the 
waters of the Narbada, Tapti and riahramati for irrigation 
of Gujerat districts. Any other possible sources ot irriga- 
tion. 

6 Number and capacities of the Provincial irrigation 

„ . , , .... works. Expenditure ou new 

^ProvtacW Irrigation wol . k „ and 0 „ maintenance during 

last ten years. New Provincial 
works, if any, sanctioned or proposed. Extent to which 
provincial 1 even ties have been applied to the construction of 
new inflation woiks und the limitations to such application. 
Does the Province get the whole of the increase ot leveime 
duo to the construction of such woik^P Have present 
arrange in elite under the Provincial settlement the effect of 
encouraging or di-couraging the application of Provincial 
revenues to wo»ks of irrigation ? la it desirable that Pro- 
vincial revenue* sboukl iu future be devoted to the eou- 
alruction of such works, or should all new woiks be con- 
structed frv/ta Imperial Funds? Iu what cases Bbould new 
irrigation works be undertaken as a charge against Pio* 
viucial Funds P 

6 . By whom constructed and controlled. Number of 

District otvillugo wotVa, Mich W.-rks land I .pg.eK.it* extent 

01 cultivation dependent on them. 
Responsibilities of Government in connection with their 
maintenance as fixed at former settlements. Average 
annual expenditure, if any, incurred by Government on 
these works excluding expenditure on relief works duiiug 
late famines. Is any irrigation rcHlized or arc remissions 
of land revenue given when the works fail P Have new 
Works of this cla*s been constructed of late 3 oars otherwise 
than a » fatniue relief woiks? Are such works undertaken 
by Distriot Boards or by piivalo landowners? Is it desir- 
able that District Funds should lx* expendod on such works? 
Has ft been the practice for Government fo encourage the 
construction of such works by loans to Disti let Builds or to 
land owners P Can the proto 3 live value of t head work s be 
increased by devoting more money and greater attention to 
their up-k*>ep, and by encouraging the construction of new 
works P Enforcement of local responsibilities in this con* 
ncotion* Value of such works a* concerning village water* 
supplies for men and cattle, without reference to irrigation. 
7. Total area irrigated by wells in ordinary years and in 
Wells. years of drought. Number of 

, . , ■ J, ow *ells constructed annually 

duting last ten years. Extent to which construction hat 


Program in eg of 

works. 


been assisted by advances from Government. Concessions, 
if any, given to the constructors of* new wells. Is it poed- 
ble or desirable to stimulate the construction of new wells 
by mote liberal advances or inducements? Extent to which 
wells have beeu affected by the droughts of 1899-1001. 
Were any of those which ran dry deepened, and if so, with 
what re*ultiP Number failed or Abandoned. Average 
depth of water below surface and cost of wells used for 
irrigation, an I area served by each. Reports by Mr, Crimp 
and Geological Officers on possibility or artesian wells in 
Gujerat. 

8. Districts or tracts in which lands or crops are injured 

Drainage work.. by watoi-lQggingor exoew of 
E water in very wet years Are 

additional drainage works required, either on sanitary or 
agricultural giouudsP Source from which funds would be 
provided for snob works. Would they icsnlt in any increase 
of revenue, or in preventing lo^s of revenue now remitted 
after seasons of flood P 

9. Classification of the w»>rI<B on which relief labour was 

.... ... .. , employed in the districts affected, 

Works oxceuted by reliof J . . . 

labour. J and amount expended on each 

clam, say Roads and Uoad-metal- 
liug — Railway work, including collection of ballast — I* ri- 
gation works— Village tanks and other water storage wnrks 
— M iscellaneoui, — . 

Works uncompleted at end of famine which it is consi- 
dered desirable to complete as a charge against Provincial or 
Imperial revenues. Reasons for proposing their early com- 
pletion and results anticipated. Results Attained on com- 
pleted irrigation or storage works, especially village tanks. 
Have they been found to hold water and to improve 01 
conserve the resources of the village for watering cattle, 
etc. P 

10. Districts fur which programmes have and have not. 

,, . been prepared. Examination of 
worksf rAII,l,ieM ° r ° ° programmes, especially for dis- 
tricts most liable to famine, with 
reference to the number of units provided for, the distribu- 
tion of the woiks over the district, and their utility. 
Arrangements for maintaining, extending or completing 
the programmes. 

11. General inquiries will be made in regaid to irrigation 
works in Kathiawar, with reference more paitioularly to 
the works carried out during the late famine as in para- 
graph 9, 

Deccan . 

12. Inquiries will be made as iu Gujerat as in para* 

D4 A , , . . . graphs 2 to 9. In addition statis- 

work*.** W ° r yp a tical information will be require 1 
regarding all the laiger or tjpical 
n ligation woiks in the Deccan as below : — 

I. — Initial statistics. 

Area and nature of catchment. 

Assumed average annual rainfall. 

Full supply capacity of tauk in in. c. feat, 

Percentage of capacity on assumed average rainfall. 

Water spread at full supply. 

Maximum height and total length of dam. 

Cost of dam, waste weir, sluices. 

Compensation for land submerged by tank. 

Cost of canal and distributing channels. 

Total capital cost. 

II.— Annuul statistics for each year sinco completion 

Rainfall of tbo year. 

Amount stored during year. 

Amount run over waste weir. 

Total run off for the year. 

Percentage of run off on rainfall of the year. 

Area irrigated daring the year in acres* 

Quantity of water if any left. i»i tank at end of 
irrigating season and available for next year. 

Initial statistics of the same kind should be given for 
all new projects which have been sufficiently Investigated, 
the proposals for whioh will be oonaidered by the Com* 
snittee. 
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13. Scale of water rate* on major and minor works. Generally may the revenue accounts of these works be 
inimthm Mcainta and Are applications for water received aocepted as oorrootly indicating the financial results attained 
chargf*, annually, and how is distribution on them. 

controlled P Effect of years of favourable rainfall on the 14 Protective value of the Deccan irrigation works 

demand for irrigation and on irrigation tevenue Arc tanks value of work* in reducing during the famine of 1897 and 

always empty at end of irrigating season, or do any carry claim* for famine relief. subsequently. Areas irrigated, 

supplies on to following # year P Do the irrigation works Was famine relief necessary either in the form of employ* 

get a fair oredlt for the increase of revenue due to their ment on relief works or ot* gratuitous relief extended iu the 

construction, or is this increase limited to the amount rea- villages piotected by these works, or can any estimate bo 

lizod as water rate P A10 the charges for maintenance and formed of the extent 1o which the cost of famine relief 
establishment fair or exaggerated by reason of the ®amo would have been increased if these works had not been in 
establishment being employed al&o oil civil works r operation P 


Questions for Public Works Officers, Madras. 


1. For all districts liable to drought the proportion of the 
Proportion of irrigated cultivable and occupied area now 
fo cultivated area. Annually irrigated from Govern- 

ment irrigation works, tank works maintained by Govern • 
ment for which no revenuo accounts are kept, private 
canals or storage works, wells, and other sources, with refer- 
ence to the total area of the district and to the popula- 
tion? 

2* Areas at present irrigated in ordinary and f amino 
years by existing major works. 
Major irrigation works. Developments of irrigation on 

them during last fifteen years, and further developments 
anticipated. Duty and improvement of duties. Propor- 
tion of second to first crop cultivation, and possibilities of 
extending the former? 

Capital cost of the works per cuseo of maximum supply 
or per million cubic feet stored. Also average groBs revenue 
and working expenses per acre annually irrigated. Net 
revenue realised np to date on each of the works P 

Drainage of irrigated tracts. Scope for drainage and 
other oanal impiovements, such as diversions and cuts-off, 
which may be reserved for relief labour in time of famine P 

3 . Feasibility and probable cost of constructing extensive 
storage loservoirs on the larger 
Possible new major works. rivers in t he Presidency, such as 

the Godavari, the Kistna or the Cauvery, or on such of 
their tributaries as may be relied on to run large surplus 
supplies during the summer months, even in the rno>t un- 
favourable 3 ears. Quantity of water that conld be stored, 
and area on which ii would be utilised. Probable character 
of the demand, whether constant in all seasons or likely 
only to be strong in seasons of drought. Quality of the 
soilP 

4 Irrigating capacity, in each district, of minor works 

Minor works fo, which * 01 ' lwhich Ca P i,al and Avenue or 
Capital and Revenue or Revenue accounts only aie mam- 
llevenae account* only are tained. Liability of the^e works 
maintained. to fail ill seasons of drought. 

Average gross revenue and cost of maintenance per acre 
irrigated. 

Examination of particular projects for new works of 
this class. Financial aud agricultural or protective results 
anticipated P 

Field for works of this class. Pioposals which have 
been made iu ouch district but have not yet been fully 
investigated ? 

Is the multiplication of woiks of this kind hindered by 
want of funds, or by want of projects which have been 
carefully prepared and fully examined P Would progress of 
such works be facilitated if they could be constructed from 
loun funds P Have many projects, which were estimated as 
likely to prove directly remunerative, been held in abeyance 
solely for want of funds P 

5* Number and irrigating capacity, in each district, of 
Minor work, for which minor works (neither Capital nor 
noither Capital nor Revenue Revenue) under the care of Public 
accounts are maintained. Works and Civil Officers respec 

lively. What rights over them does Governinont possess 
and what are the duties and responsibilities of Public 
Works and Civil Officers in respeot of such works, and to 
what extent are the 'owners or oilier persons interested in 
them responsible for their maintenance? Expenditure 
incurred by Government on these works and the areas 
it ri gated by, and estimated amounts of revenue dependent 
on, them during last 25 years, or shorter period if figures 
for full 25 years not available P 

Object of the tank investigation scheme. Number of 
> works investigated and the area and revenue dependent on 
them* Number of works on which improvements have been 
carried out# the cost of the improvements, the average area 


irrigated and revenue derived before and after the 
improvements. Number of works investigated more than 
three years ago but not taken up for repairs for want of 
funds P 

Brief statement of the work done and remaining to b* 
done, and of the expenditure already incurved — 

(i) 011 the work of suivey or investigation ; 

(ii) in carrying out improvements recommeudod by the 

survey parties ; 

(iii) on clearances and other works of ordinary main- 

tenance ; 

lias there been any marked improvement in the promo- 
tion afforded by works, which have been lepaircd tinder the 
tank restoration sohemo, either as regards extent or cer- 
tainty, which may be attributed to this expenditure, or has 
the expenditure sufficed to prevent retrogression P Is tlieie 
a posHibility of inoicasing the number of these works? 
Would it be possible to improve gioatly the efficiency • of 
these woiks if more funds could be annually made available 
for the purpose P How is the distribution of the funds now 
made available determined, ».e„ on the reports of tho Tank 
Investigation partios or the recommendations of the Revenue 
officers, superior or subordinate, or tho representations of 
the owneis of the tanks or other persons interested in them ; 
and with whom rests the final decisions between rival 
claims P Would any alteration of tho existing system in this 
respeot be necessary or desirable in the event of largely 
increased grants being placed at the disposal of the Public 
Works officers P 

6. Aie theie any private tanks or other irrigation works 

Frivato Irrigation work.. ]! hioh ar « maintained entirely by 
the owners without any assistance 
from Government P What is the sixe and iriigating capacity 
of the largest of these P Can now works of this kind be con- 
structed without the permission of Government or without 
reference to the pissiblt effect in intercepting the supply to 
other tanks undoi Government control, or has any incon- 
venience been experienced fiom the existence of private 
irrigation works over which the Revenue or Public Works 
officers have no power of control P 

7. Iu whal district is well cultivation most largely 

., .. practised P Are the crops matured 

cud * entirely by wells, or is there 

some other source of irrigation which is supplemented by 
wrlls P Depth and variations in spring level in such locali- 
ties. Observed effects of tank* iu raising or maintaining 
tho spring level io wells. Average yield and irrigating 
capacity of wells. Probable maximum yield por square 
mile of country. Cost of constructing and working. 

8. Geuoral experience as to irrigation requirements cf 

. different ►oils- Do small tanks 

19 constructed in black cotton soil 

hold water, aud can high eaithco dams be made of it with- 

out masonry core walls P When the land irrigated is block 
soil, is them any demand for water during seasons of 
average rainfall or only in case of prolonged drought P In 
suoh soils does tho irrigated area-show a falling off in years 
of fair or good rainfall owing to slack demand, and is 
the revenue more precarious on this account than on tauks 
commanding other classes of soil ? Has there been a desire 
for irrigation works on the part of owners of black toil, and 
is the construction of tanks for such soil considered as 
remunerative or as important as for other daws of 
soil? 

9. Districts in which flood protection or drainage works 

Flood proteotiou and are required. Are tbeso of suffi« 

. drainage works. dent urgency to be carried out 

whenever funds may be available, or may tkoy be reserved 
for the employment of relief labour P Would aueh works 
lead to any increase or prevent any loss of land revenue, or 
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aro thev recommended only on sanitary ground*, or as a 
means of employment for relief labour P 

10. Classification of works on whioh relief labour was 
employed In the districts affected, 
of works ftt id amount expended on each 
employed in famlno of 1807. class, say roads and road-metalling, 
railway work (inoluding oolleotion 
of ballast) irrigation works, villa go tanks and other water 
storage works, miscellaneous P 

Works uncompleted at end of famine whioh it is eon* 
eiderod desirable to complote as a charge against Provincial 
or Impoiial revenues. Reasons for proposing their early 


completion and results anticipated. Results attained on 
completed irrigation or storage works, espeeially village 
tanks. Have they been found to hold water and to 
improve or conserve the resources of the village for waterlog 
cattle, etc. P 


11. Districts for whioh programmes have and have not 
n ..... been prepared. Examination of 

programmes, especially for districts 
most liable to famine, with reference to the number of units 
and percentage of population provided for, the distribution 
of the works over the districts, and their utility. Arrange- 
monte for maintaining, exteuding or completing the pro- 
grammes. ^ 


Memorandum of points to be considered by the Irrigation Commission in Bengal . 


1. For districts or tracts liable to famine or 
scarcity.— (irons end cultivated or oocunied areas of each 
district ; average gross area annually under crop and the 
Probable proportions of the cropped area which arc irrigated 
by Government irrigation woiks, by private or village 
uorks, and by wells, respectively. General configuration 
of tho country ; character of the soils, and their suitability 
for irrigation. Extent to which cultivation is dependent 
ou artificial irrigation ; statistics of annual and monthly 
rainfall. Years in which rehablo records show that there 
has been (1) famine, and (2) severe scarcity not amounting 
to famine. Staple crops for each main class of i-oil ; times 
at which sown und reaped. What aie the crops which 
require irrigation, and how many waterings do they require 
ami at what times of the jenr. Utility of irrigation in 
inoreaFing the prodme of the land and in securing it from 
the o fleets of a failure of the ramlall. Genoiul measures 
which should be adopted for extending irrigation in each 
district, either by Gcvernment or private works. 

2. Existing Government irrigation works (Impe- 
rial^. — General statement giving the following information 
for each work : — Capital outlay to end of 1900-01 ; annual 
gross revenue, maintenance charges, net revenue, percentage 
< f not revenue on mean capital outlay, and area irrigated 
bused on an aveiago for the 10 years ending 1900 01. Par- 
ticular regarding each work as in the memorandum by 
the Inspector General of Irrigation, dated 7th May 1901. 
Form in which iirigation revenue is realised. Are the works 
ci edited with all the vevenuo to which they Bcern fairly 
entitled P Protective value of the works during receut 
years of drought. 

3. Proposed new Government works . — Particulars 
regarding each work as in tho memorandum by Inspootor 
General of Irrigation dated 7th May 1901. General state- 
ment of proposed new works showing for each the estimated 
capital cost, and financial result, and the area to be irri- 
gited in each district. Possible scope for works showing 
other than those which have been proposed, 

4. Provincial works.— Particulars as In paragraph 2 
regarding any works for which capital and revenue accounts 
may be kept. List and brief description of works for whioh 
capital and revenue accounts are not kept ; total expenditure 
incurred on such works ; total receipts ; areas irrigated and 
annual maintenance charges. Are the works credited with 
all the revenue to which they seem fairly entitled ? Piotec- 
tivo value of the works during iocent yeais of drought. 
Expendituio on new provincial works during the last 10 
yeais. New Provincial works, if any, sanctioned or proposed. 
Extent to which Provincial revenues have beeu applied to 
the construction of new Provincial works and the limitation 
to such application. Does the Piovince get the whole of 
the increase of revenue duo to the construction of such 
works P Havo the present arrangements under tho Provin- 
cial settlement the effect of encoui aging or discouraging 
tho application of Provincial revenues to works of irrigation P 
Is it desirable that Trovincial revenues should be devoted 


in future to the construction of such works or should all 
new works be constructed from Imperial funds P In 
what cases should new irrigation works be undertaken as 
a charge against Provincial funds F 

6. Private Irrigation works other than wells.— Brief 
description of such work, (including tiold embankments) by 
whom constructed and controlled ; state of repairs \ their 
liability to failure in a year of drought ; obstacles, if any, 
to their extension. Extent to which construction has been 
afsisted by advances from Government. Concessions, if any* 
given to the constructors of suoh works. Obstacles to their 
extension and possibility of stimulating their construction 
in tracts liable to famine. Can new works of this kind be 
constructed without the permission of Government or with- 
out reference to their possible effect in intercepting the 
supply to either Government or private works P 

6. Wells.— Districts or tracts in whioh well cultivation 
is most largely practised. Average depth of water below 
general surface in each district or tract ; cost of wells used 
for irrigation ; average area irrigated per well. Extent to 
which the supply of wator is affected by drought. Conces- 
sions, if any, given to the constiuctors of new wells. Is it 
possible or desirable to stimulate the construction of new 
wells by moro liberal advances or inducements ? 

7. Black cotton soil. — Where prevalent ; usual depth » 
nnture of the underlying stratum. Is there any desire for 
iirigation on the part of the cultivators of suoh soils P 
Extent to which tho suitability of these soils for irrigation is 
affected by their depth, and by tho facilities for natural 
drainage afforded by tho stratum underlying them. 

8. Water rates and distribution of water on Govern- 
ment works.— Scale of water rates on major and minor 
worts. How is the distribution of water arranged for and 
controlled P Effect of years of favourable rainfall on tho 
demand for irrigation, and on irrigation revenue. 

9. Loans for improvements.— Total amount of loans 
advanced in each distiiot under the Land Improvement and 
Agriculturists* Loans Act, respectively* and total amount 
of loans expended on works of irrigation during each of the 
past ten years. Number of works of each class (wells, 
tanks, etc.) constructed, improved or repaired by means of 
these advances. 

10. Programmes of relief works.— Districts for which 
programmes have and have not been prepared. Piocedure 
adopted in preparing the programmes, more especially as 
regards the sehotion of ‘village works’ and other small 
works which are geneially catried out by Civil Agency. 
Exan. ination of programme with special reference to tho 
number of unite and percentage of population provided for; 
tho number of units requiring lelief in the most severe 
iamine on record ; the distribution of the works over tbo 
district, and their utility. In tracts wheie dtainago or 
Hood embankment is more required than iirigation, inform- 
ation as to any projects of the kind which would be suitable 
for entry in the relief works programmes. 


Memorandum qf points to be considered by the Irrigation Commission in the United Provinces of Agra and Gudh. 


1. Extension , t tc., qf existing irrigation works.— A\e 
many extensions or improvements of existing works, which 
trould be certain to prove lemuneiative or to increase the 
efficiency of the works, held in abeyance owing to re* 
striction of f uuds P 

2. Financial arrangements .— Have present arrange* 
monte under the provincial settlement the effect of enoour* 
aging or discouraging the extension of irrigation? 


3. Expansion of irrigation from existing works.— 
Main features and results of the policy adopted during 
recent years for the expansion of irrigation from existing 
canals by remodelling the channels, readjusting the size 
and location of outlets, and improving (feudally the system 
of distribution. Further tcope for similar improvements. 

4* Duty of water.— Improvement effected of leant 
Tears in tho duty of water. Probable percentages of 
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•Apply at head of canids still lost bv percolation, etc , from (1) 
Main Canal, (2) Distributaries, (3) Watercourses. Results 
of any experiments that may have been made with refer* 
cnee to the question of rendering the ohannels watertight 
by paddling or otherwise. 

6. Distribution of water.— How is the distribution of 
Water controlled and the share of eaoh village and culti- 
vator determined, more especially with reference to tho 
more recently constructed ohannels. 

6. Index qf protection — Protected and unprotected 
tracts*— In the light of recent experience what is considered 
to be (1) the proportion of the average aiea annually sown 
whioh must be m itured, nnd (2) the proportion of the nor- 
mal rabi area which must be irrigated, to ensuro a tract 
against famine. Situation, areas, and populations of districts 
or tr.iots which, in the absence of artificial irrigation, would 
be liable to suffer from drought ; map of same. Proportion 
in each district or traot which the area irrigated in drv year 
bears to the normal rabi area. Mean annual rainfall of 
eaoh district or traot. Years in whioh district or tract 
suffered from drought or would probably havo suffered in 
the absence of irrigation ; and the rainfall of each of these 
years- 

7- Storage works . — The feasibility of holding over a 
sufficient supply from ordinary year* so as to afford the 
fullest possible amount of protection to the crops in a year 
of drought. The following particulars in regard to one or 
two typical storage works 

L— Initial statistics. 

1. Area and nature of catohment. 

2. Average annual rainfall over catchment. 

3. V nil supply capacity of tank in million cnbio feet. 

4. Percentage of capacity on run-off due to total 

average rainfall. 

5. Water-spread at full supply. 

6. Total capital cost. 

7. Scale of water rates. 

II. — Annual statistics for typical years. 

1. Rainfall of year. 

2. Amount stored during year. 

3. Amount run over waste woir. 

4. Total run-off for the year. 

6. Percentage of run-off ou total rainfall of year. 

0. Area irrigated during the year iu acres. 

7. Quantity of water, if any, loft in tank at end of 

irrigating season and available for next year. 


8. Wells*— A memorandum and statements (ride form 
attached), showing for each district and province the num- 
ber of wells (pakka t kaehcha and total), in nse for irriga- 
tion dining eaoh of the past ten years ; gross area of orops 
irrigated by the wells in each year $ the average area of 
crops irrigated per well in (1) a specified normal year and 
(2) in a specified year of drought ; the average depth from 
ground to water surface ; the atrernge cost of a pakka well ; 
and of a kaehcha well ; tho amount of takavi advanced in 
each year for the construction or ropair of wells ; the 
number of wells constructed or repaired by means of these 
advances. District* in which tho extension or security of 
cultivation must depend mainly on the construction of new 
wells. 

9. Private irrigation work* other than wells.— Dis- 
tricts in which private irrigation works (including field 
embankments) oxint. Brief description of 6uch works and 
desirability and possibility of encouraging their further 
construction in certain districts. 

10. Black cotton soil.— Usual depth of black oottoji 
soils and nature of tho underlying stratum. Extent to 
whioh the suitability of those soils for irrigation is affected 
by their depth and by the facilities for natural drainage 
afforded by the stratum underlying them. Average 
increase of produce due to tho iirigation of the various 
descriptions of black Boils, as shown by any crop cutting 
experiments that may have been mado during recent 
years. 

11. Flood protection and drainage work*.— Drainage of 
canal irrigated districts ; total expenditure incurred j and 
results obtained, beneficial and otherwise. Neoewnity for 
the further construction of drainage works in canal-iiri gated 
and other districts. 

12. Famine relief works.— Total expenditure inourrod 
on each class of relief works — Roads and Road-motalling, 
Railway*, Irrigation Works, Village tanks for water-supply, 
and Miscellaneous — in each of the districts affected by the 
famine of 189(5-97. Woiks uncompleted at. the end of the 
famine which it is considered desirable to complete as a 
charge against Imperial or Provincial revenues. Reasons 
for pioposing their completion. Result attained on com- 
pleted irrigation or stonige works. Ariangements made for 
the control and maintenance of such woiks. 

13. Famine relief programmes.— Districts for whioh pro- 
grammes lmvo and have not been prepared. Examination 
of programmes, especially those of districts most liable to 
famine, with refeience to the number of units provided for, 
the distribution of the work* over the district, and their 
utility. Maps of proposed works. Arrangements for 
maintaining, extending or completing the programmes. 


Memorandum of points to be considered 

1. Total number of works , modern and a neient .— Total 
number of irrigation works completed and in progress ; 
nre these all storage works or do they include any canal, 
taking off direct from rivers without storage works F 
Of the total number how many are old works that have 
been in operation from time immemorial, and how many 
are either new or completely restored works carried out 
since Colonel Jacob went to the State P 

2. Growth of irrigated areas— Total areas in acres 
recorded as irrigated by the State works for each year from 
1872, so as to show progress of iirigation. 

3. Particulars for typical works . — The following 
particulars in regard to a few typical works : — 

I.— Initial statistics— 

Area and nature of catchment. 

Assumed average annual rainfall. 

Pull supply capacity of tank in m. c. feet. 

Percentage of capacity on assumed average rainfall. 

Water spread at full supply. 

Maximum height and total leugth of dam. 

Cost of dam, waste weir, sluices. 

Compensation for land submerged by tank. 

Cost of canal and distributing channels. 

Total capital cost. 


by the Irrigation Commission in Jaipur . 

II.— Annual statistics for each year since completion - 

Rainfall of the year. 

Amount stored during year. 

Amount run over waste weir. 

Total run off for the year. 

Percentage of run off on rainfall of the year. 

Area irrigated during tho year in aoros. 

Quantity of water if any left in tank at end of ini- 
gating seasou and availablo for next year, 

4. Annual expenditure .— Can total expen liture on all 
works recorded since 1872 (about 58 lakhs) be distributed 
between (1) capital outlay and (2) cost of maintenance and 
repairs P Do the charges shown, either as capital outlay or 
on maintenance include cost of all establishments, including 
share of Executive Engineer’s and Superintending En- 
gineer’s pay, and also the cost of revenue collection P 

5. Revenue . — Scale of water rates for flow and lift- 
single and double crops, etc. Is this uniform for all Works, 
and independent of the number of waterings given? Are 
remissions of water rate given when crops fail to oome 
to maturity P How is the rate levied P Is it taken at the 
same time as the share of produce P 

How is share of produce taken P Is it taken in kind or 
a cosh valuation P If so, how is the cash value determined 
and what is the share taken P 
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In ewe of jaglr Unde, dne* the Stale only get the water 
rate? Do Jagtrdani contribute any thing towards the coat 
of the works P 

Do not the amonnta shown as revenue in the annnal 
lepoits indudo under " share of produce M a certain amount 
of revenue which waa realizable before the construction of 
the works, or are the whole amount a shown fairly and 
eutiioly creditable to the works P 

8. Distribution and duty .— What are the crops mainly 
irrigated, and how many waterings do they usnnlly receive? 
During what period ia water given out, and how is the 
distribution controlled and the duration of times of each 
cultivator determined P What ia o msidered a fair average 
duty per million cubic feet stor'd, including losaes by eva- 
partition, absorption, etc. P 

7. 7 Hack cotton soil . — Experience as regards black soil, 
Do small tanka constructed in such soil hold water, and can 
high earthen dome be made of it without, masonry core 
walls? When the land irrigated is a black soil, is there Any 
demand for water during seasons of average rainfull or only 
if* case of prolonged drought P In such soils does tho irri- 
gated area show a falling off in years of fair or good rain- 
fall owing to slack demand, and is the revenue more pre- 
cat inis on this account than on tanks commanding other 


classes of soil P Has there been a desire for iirigat-iOn works 
on the part of owners of black soil, and is the cons' ruction 
of tanks for such soil considered as remunerative or a* 
important as for other classes of soil P 

8. Future extensions.— Apart from the enlargement and 
improvement of existing works, are any new woiks of con- 
siderable size proposed or considered possible in Jaipur P If 
so, in what tracts, and what would be tbe probable area of 
new irrigation P Is the field for new works restricted be- 
cause their construction would seriously interfere with the 
supply to existing works within tbe State P Are there nnv 
possible irrigation promote, tbe construction of which would 
benefit the State, but cannot be contemplated owing to ob- 
jections that may be raised by neighbouring States, to inter- 
ference with the water-supply, or to the necessity of carrying 
the ohannels through the territory of another State P 

9. Belief works . — What were the works on which relief 
labour was mainly employed during Lite famine p Were 
any new irrigation works commenced and completed, or if 
not completed, is it now proposed to complete themP Can 
usefnl employment be found for relief labour in improving 
or strengthening existing works or on the construction of 
proposed new works, and are any programmes of possible 
irrigation relief works maintained P 


Memorandum for Engineer Officers of additional points to be considered by the Irrigation Commission in 

Hyderabad and Mysore. 


1. Population, areas, etc. — The population, and gross 
cultivable and average cropped areas, in each district of 
Division, and the area irrigated in (?) a normal year, (?i) in 
a year of drought by tStato irrigation works, private or 
village works, and wells respectively P 

2. Soils. — General character of the soil. Ilrief description 
of each important class of soil and of its distribution over the 
country. General experience as to irrigation requirements 
of different, soils. 

3. Slack cotton soil. — Experience as regards black Boil, 
Do small tanks constructed in Buch soil hold water, and can 
high earthen dams be made of it without a masonry core 
wall P When tho land irrigated is black soil, is there any 
demand for water during tho seasons of average rainfall or 
only in case of prolonged drought? In such soil does the 
irrigated area show a falling off in years of fair or good 
rainfall owing to slack demand and is the revenue more 
precarious on this account than on works commanding other 
classes of Boil P Has there been a desire for irrigation 
works on the part of owners of black soil, and is the con- 
struction of works for such soil considered as remunerative or 
»b important as for other classes of soil P 

4. State irrigation works. — Number and description of 
tbe Slate irrigation works and their total capital co <t. 
Total area irrigated by the works (?) in a dry year, (??!) in a 
normal year. Average animal working expenses and total 
and net revenue. Are these works to be depended on in a 
season of drought P 

5. Future extensions,— Are any new works of consider- 
able Hize proposed or considered possible in the State P Tf 
so, in what, tracts and wjtmt would be the probable area 
pf now irrigation P 

6. Village or private irrigate n works, excluding wells 
— Are there any village or private irrigation works exclud- 
ing wells P It so, by whom are they constructed and 
maintained ? Number of such works and aggregate ex- 
tent. of cultivation dependent on them. Is any expenditure 
incurred by the State on these works or any increase in 
revenue, direct or indirect, derived from them P 

Ia there any considei able scope for the construction, 
new works of this class P If so, in what tracts and % 
would be tho probable area of new irrigation P 

7. Crop irrigated, distribution , and duty,— What are the 
crops usu.Jly irrigated in each season by ( i ) canals, (ii) tanks, 
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and (???) wells P How many waterings do they usually 
require P During what period is water given out P How 
is the distribution from (?) and (ii) controlled and the time 
for which water is allotted to each cultivator determined P 
What is conside led a fair average duly per cubic feet per 
second of discharge or per million cubic feet i-tored, including 
loss by evaporation, absorption, eic. P 

8. Statistics for typical works , — Statistical information 
regarding j»ome of the larger or typical storage works - 

I. Initial statistics. 

Area and nature of catchment. 

Assumed average annual rainfall. 

Dull supply capacity of tank in m. c. feet. 

Percentage of capacity on assumed average rainfall. 

Water spread at full supply. 

Maximum height and total length of dam. 

Cost of dam, waste weir, sluices. 

Compensation for land submerged by tank. 

CoHt of canal and distributing channels. 

Total capital cost. 

IT. Annual statistics for each year tdnee completion. 

Rainfall of the year. 

Amounts stored during the year. 

Amount run over waste weir. 

Total run off for the year. 

Percentage of run oft on rainfall of the year. 

Area irrigated during the year in acres. 

Quantity of water, if any, left in tank at 
end of irrigating seasons and available for next 
year. 

9. Flood protection and drainage works.— Districts in 
which flood protection or drainage works are required. .Are 
these of sufficient urgency to be carried out whenever funds 
may be available, or may they be reserved for the employment 
of relief labour P Would snob works lead to any increase 
or prevent any loss of land revonne or are they recommend- 

‘only on sanitary grounds or ac a means of employment 
for relief labour P 

10. Belief works . — On what classes of work was relief 
labour mainly employed during the late famine P Were 
any new irrigation works commenced and completed, or if 
not completed, is it now proposed to complete them P 


Memorandum of points to be considered by the Irrigation Commission in Central India . 


1. Population and area.— Population and gross area of 
State ; cultivated or occupied area; average area annually 
under crop; areas irrigated respectively by State works, 
private or village woiks, and wells in (1) a normal year and 
(2) a year of drought. 

2. Physical features, soils, rah fall, etc . — General con- 
figuration of the character of the soils, and their suitability 
for irrigation. If any black cotton soils, where prevalent ; 
usual depth ; nature of the underlying stratum ; is there any 
desire on the part of the cultivators for the irrigation of such 
soils t Statistics of rainfall. 


8. Crops, etc.— Staple crops grown in each main class of 
soil ; times at which sown and reaped. What are the crops 
which require irrigation ; how many waterings do they require 
and at what times of the year P Rental of irrigated and un- 
it rigated lands. Ja tbe State’s share taken in cash or as a 
share of the produce P If the latter, is it taken in kind or at 
a cash valuation P 

4. Famines ,— Years in which reliable records show that 
there has been (1) famine and (2) scarcity not amounting to 
famine. Areas most liable to famine- 
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6. State irrigation tvorl% — Total number and cost 
of State irrigation works, completed and in progress. Are 
these all storage works, or do they include any canals taking 
off direct from rivers without storage works P General finan- 
cial and protective results attained. Form in which irriga- 
tion revenue is realized by the State. Scale of water-rat es 
for flow and lift, single and double crops. Are remissions of 
water-rate given when crops fail to come to maturity P 
Arrangements for maintenance of tlio works and for the 
distribution of the water. Do the works irrigate; cr^ir lands ; 
if so, to what, extent, and oj what terms is the water given P 
Possibility of improving existing works, and possiblo increase 
in the area irrigated. 

6. Proposed new State works. — List of proposed new 
State works ; probable cost, and probable area of new irriga- 
tion. Scope for works other than those which have been pro- 
posed. Is the field for new works restricted owing to objec- 
tion that may he raised by neighbouring States to interfer- 
ence with the water-supply, or owing to the necessity of car- 
rying the channels through the territory of another State P 

7. Private irrigation works other, than wells. — Pricf 
description of such works, including works in jagir lands ; 
state of repair ; their liability to failure. Obstacles, if any, 
to their extension and possibility of stimulating their con- 
struction in tracts liable to famine. 


JFrl Is A verage depth of water below ground surface ■ 
cost of wells used for irrigation ; total number of such wells • 
average area irrigated per well. Extent to which the supply 
or water is affected by drought. Concessions given to the 
constructors ot new wells. Amount of loans advanc ed by the 
Mate during the past 10 years for the construction of wells 
and other irrigation works and the term* upon which such 
loans have been given. 
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cultivators for the purpose of holding up water to moisten 
the foil P If so, to what classes of soil and crops are they 
i ound to bo mast suitable P Their effect in (1 ) increasing the 
outturn in ordinary years ; (2) ensuring a crop in a year of 
drought; (8) eradicating cr preventing tho growth of katis 
grass and weeds; (4) rendering the crop more liable to rust 
m wot years. 


10. Relief works. -What were the works on which relief 
labour was mainly employed during the lato famine? Were 
any new irrigation works commenced and comploted/or if not 
completed, is it now proposed to complete them P Can use- 
ful employment be found for relief labour m improving or 
strengthening existing works, or on the con struct ion of pro- 
posed .new works? Are any programmes of lolicf works 
maintained P Suitability or otherwise of field embankments 
tor tho employment ot relief labour. 


Questions for Revenue Officers, including Officers of the Public Works Dejiai fment, who have had experience of the 

administration of water-supply. t ' 

N.B .— Officers nre requested to answer those questions only regarding which . they can give information Irani personal knowledge, or from authontii- 


A. General . 

1. To what district or tioot do the answers below refer P 
Wlmt opportunities have you enjoyed of becoming 
acquainted with it P 

2. What is the average rainfall in each month of the 
year P 

8. Is there any obstaolo to the extension of irrigation 
arising from — ■ 

(1) sparsity of population p 

(2) insufficient supply of cattle suited to the cultiva- 

tion of irrigated land? 

(3) insufficient supply of manure ? 

(4) unsuitability of soil (<?.</., black cotton soil) to 
iirigationP 

(5) unceitainty of tho supply of water or its too late 
commencement or too early cessation P 

(6) lack of capital for the initial expenditure or of 
funds for the more expensive cultivation of 
irrigated crops? 

(7) fear of enhanced rent or revenue assessment P 

(8) uncertainty of tenuro or defects of the Tenancy 
Law ? 

(9) other reasons P 

4. For wlmt period, if any, is land which is irrigated 
from works constituted by private capital exempted from 
enhancement, of assessment, on account of the irrigation P 
How is the exemption secured in practice? Is any similar 
exemption from enhancement of rent extended to tenants 
who have extended irrigation to their holdings at their own 
cost? Do you consider that the existing provisions in this 
respect are sufficiently liberal? If not, what alterations 
would you suggest P 

5. Are loans under the Land Improvement Act freely 
taken by the peoplo for the extension of irrigation ? If 
not, why not, and what measures would you suggest for the 
encouragement of these loans? Would you recommend — 

(1) reduction of tho rate of interest p 

(2) remission of the interest P 

(8) partial remission of the advance P 

(4) total remission in case of failure of the attempt to 
obtain water P 

(6) extension of tho period of repayment ? 

(6) grants-in-aid P 

0. Does not extension of irrigation tend to injure the 
remaining cultivation by attracting its cultivators to the 
irrigated tracts? 

Can you give any instanoe of this which has oome to 
your knowledge? I« there any strong desire evinoed 
VOL. IV. 


among the people of your district to have means of irriga- 
tion extended to it or increased P 

ft* — Canals of continuous flow. • 

7. lo what extent does the irrigation increase tho value 
of the produce of land — 

(1) by rendering it possible to cultivate two harvests 

instead of one ? 

(2) by leading to the substitution of more or less 
valuable ciops or varieties ? 

(8) by increasing the yield — 

(а) in a year of ample rainfall P 

(б) in a year of scanty rainfall P 
(r?) in a year of drought P 

H. Can you give an approximate estimate of tho increase 
in the total annual value of the produce per acre duo to tho 
ii ligation— • 

(1) on the average of a normal term of yoars? 

(2) in a year of drought P 

9. What, is approximately the average annual rato per 
acre paid on account of irrigation — 

(1) by the cultivator ^or the owner?) of the land to the 
owner of the canal in the form of wutcr rate or. 
otherwise P 

(2) bv the cultivator to the owner of the land in the 

form of enhancement of rent or othoiwiseP 

(8) by the owner of Iho land to the Government in the 
form of enhancement of revenue, water advantage 
rate, owner’s rate or otherwise P 

In each case please state whether the late is paid on the 
area actually irrigated during tho year, on the area ordi- 
nary irrigated, on the whole irrigable area, oa tho total 
area of the holding, or how. 

10. What, if any, private expenditure is neceesary to 
bring Hie water to the field or to prepare tho laud for irri- 
gation? Is this generally incurred by the landlord or by 
the tenant? If by the latter, what security has he for 
recoupment? 

11. Has any damage resulted to the people or deteriora- 
tion to the soil fiom irrigation without manure, from too 
profuse, too extensive,* or too freauent irrigation, from 
watet -logging, salt efflorescence or otnerwlseP If so, what 
is its fonn, its extent, and, in your opinion, its cause and 
the possible remedy P Of what standing respectively are 
the irrigation in question and the evil whioh has sprung 
from it ? Is tho latter increasing? What is your experi- 
enoo of the results of draining irrigated land? 

3 A 
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Canals of intermittent flow, 

79. B —Small irrigation rhannel», supplied by temporary dame thrown 
across a river-bed, are included under this heading. 

12. ricaw describe generally— 

(1) the manner in which the —canal (or 

group of canals) in the —district is 

supplied with water ; 

(2) the manner in which tho water is distributed to 
the land ; 

(3) the period for which the supply is ordinarily main* 

tained— • 

(a) in a year of ample rainfall ; 

(b) in a yoar of scanty rainfall ; 

(c) in a year of drought 

13. To what extent does the irrigation increase the value 
of the prodnee ot land — 

(1) by rendering it possible to cultivate two harvests 

instead of one P 

(2) by leading to the substitution of more for less 
valuable crops or varieties P 

(3) by increasing the yield — 

(a) in a year of ample rainfall ? 

( b ) in a year of scanty rainfall ? 

(c) in a year of drought P 

14. How far is the value of the irrigation diminished 
by— 

(1) tho too late commencement P 

(2) the too early cessation of the supply P 

1 15. In the irrigation ordinarily supplemented by irriga- 
tion from wells given to the same land and, if so, how far 
is this essential P 

10. Can you give an approximate estimate of tho increase 
in the total annual value of the produce per acre duo to the 
i rrigation — 

(1) on tho average of a normal torm of years P 

(2) in a year of drought? 

17. What is approximately the average annual rate per 
acre paid on account of irrigation — 

(1) by tho cultivator (or the owner P) of the land to 

the owner of the canal in tho form of water rate 

or otherwise P 

(2) by the cultivator to the owner of the land in the 

form of enhancement of rent of otherwise P 

(3) by tho owner of the laud to the Government in 

the form of enhancement of revenuo, water 

advantage rate, owner’s rate or otherwise ? 

(4) by the owners of the csnal to tho Government in 

tho form of royalty P 

In each case please state whether the rate is paid on the 
. area actually irrigated during the year, on the area ordi- 
narily irrigated, on the whole irrigable area, on the total 
area of the holding, or how. 

18. What, if any, private expenditure is nocessary to 
bring the water to the field or to prepare tho land for 
irrigation P Is this generally incurred by the landlord or 
by the tenant P If by the latter, what security has he for 
recoupment P 

^ 19. Has any damage resulted to tho people or deteriora- 
tion to the soil from irrigation without manure, from too 
profuse, too extensive or too frequent irrigation, from water* 
logging, bait efiloroscence or otherwise P If so, what is its 
form, its extent, and, in your opinion, its cause and the 
possible remedy P Of what standing respectively are the 
irrigation in question and the evil which has sprung from 
itP Is the latter increasing P What is your experience of 
the results of draining irrigated land P 

20. How is the maintenance (repairs, silt clearance and 
the like) provided for, and what is tho approximate 
annual cost per acre irrigated P Does tho system work 
fairly woll and is any legislation required P 

21. Were any of the canals constructed by private per- 
sons P Has any trouble arisen in such cases in regard of 
the snpply of water by the owners of the canal to other 
owners of land, or of the realisation of dues for the same P 


Has it been found necessary for Government to ^ >ke over 
the management of any private canals, and, if so/wf^y p 

22. Do you consider it advisable to encourage a J}nd aseiat 
the construction by private persons of further canals”, and if 
so, how could this best be done p 


D.— Tanks. 

23. Please describe generally— 

(1) the way in whioh the tanks in the - district 

are supplied with water ; 

(2) the manner in which the water is distributed to oPk 

utilised upon the land ; 

(3) the period for which the supply is ordinarily main- 

tained— 

(a) in a year of ample rainfall ; 

(h) in a year of scanty rainfall ; 

(c) in a year of drought. 

(4) the area ordinarily irrigated from a tank 

24. To what extent does the irrigation increase the value 
of the produce of land— 

(!) by rendering it possible to cultivate two harvests 
instead of one P 

(2) by leading to tho substitution of more for less 

valuable crops or varieties P 

(3) by increasing the yield- 

fa) iu a year of ample rainfall P 

( b ) in a year of scanty rainfall? 

(<;) in a year of drought P 

25. How far is the value of the irrigation diminished 
b y — 

(1) the too late commencement P 

(2) the too early cessation of the supply P 

26. Is the irrigation ordinarily supplemented by irriga- 
tion from wells given to the same land and, if so, how far 
is this essential P 

27. Can you give an approximate estimate of the incroase 
in the total annual value of the produce per aore due to the 
irrigation — 

(1) on the average of a normal term of years P 

(2) in a year of drought ? 

28. What is approximately the average annual rate per 
acre paid on account of irrigation — 

(1) by the cultivator (or the ownei P) of the land to 

the owner of tho canal iu the form of water 
rate or otherwise P 

(2) by the cultivator to the owner of the land in the 
form of enhancement of ront or otherwise ? 

(3) by the owner of the land to the Government in the 

form of enhancement of revenue, water advan- 
tage rate, owner’s rate or otherwise P 

In each case please state whether the rate is paid on the 
area actually irrigated during the year, on the area ordi- 
narily irrigated, on the whole irrigable area, on tho total 
area ot the holding, or how. 

29. What, if anv, private expenditure is necessary to 
bring the water to the field or to prepare the laud for irri- 
gation P Is this generally incurred by tho landlord or by 
the tenant ? If by the latter, what security has he for 
recoupment. 

30. How is the maintenance (watching, repairs, silt 
clearance and the like) provided for P What is the approxi- 
mate annual cost per aore irrigated P Does the system work 
fairly well and is auy legislation required P 

31. In the case of tanks constructed by a private person 
or persons bow is the distribution of water to the other 
owners of land regulated or arranged for? Has any trouble 
arisen in this respect or in connection with the realisation 
of water dues? If so, is Government assistance advisable 
and is any legislation required P 

32. Do you consider it advisable to enoourago and assist 
the construction by private persons of further tanks; and, 
if so, how could this best bo done ? 

33. Is much inconvenience experienced from the liability 
of tanks to silt up P Can you give any statistics as regards 
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the depth of silt accumulation per annum ? Is it the 
oustom to ^remove the silt by dredging or otherwise? If 
not, what steps are taken to prevent the ultimate silting up 
of the whole tank ? 

E. — Well*. 

34. Please state generally for each of the main tracts 

into which the district is divided— 

(1) the average depth of permanent wells ; 

(2) the nature of the^supply, whether from springs or 

from percolation, and whether liable to fail or 
become too saline to use- 

fa) in an ordinary year ; 

(6) in a year of drought ; 

(3) the average cost of construction ; 

(4) the average duration of a woll ; 

(5) the manner in which the water is usually raised ; 

(6) the average area attached to and oominandod by a 

well ; 

(7) the average area irrigated in any one year. 

35. To what, extent docs the irrigation increase the value 
of the produce of land— 

(1) by rendering it, possible to cultivate two harvests 

instead of one f 

(2) by leading to the substitution of more for less 

valuable crops or varieties P 

(3) by increasing the yield — 

(ft) in a year of ample rainfall P 
(£) in a year of scanty lainfall ? 

(c) in a year of drought P 


36. Can you give an approximate estimate of the 
increase in the total annual value of the produce per acre 
dne to the irrigation — 

(1) on the average of a normal term of years P 

(2) in a year of drought ? 

37. What is approximately the average animal rate per 
acre paid on account of tho irrigation — 

(1) by the cultivator to the owner in the shape of 

enhancement of rent p 

(2) by the owner to Government in the shape of 

enhancement of revenue P 

Are these rates paid on the total area attached to and 
commanded by the well or on the area actually irrigated 
during the year, or how ? 

38. Arc serious difficulties often encountered — 

(1) in the selection of a spot in which a supply of water 

will bo obtained? 

(2) in the actual construction of the well? 

* 

Has assistance ever been offered by Government or l>y 
local bodies in the shape of expert advice, trial borings, the 
use of boring tools, or otherwise ? If so, bow far has this 
assistance been made use of and found successful P If not, 
do you think it would be useful and how could it best be 
given ? 

39. Arc you in favour of the construction by Govern- 
ment of wells in land which is private property P If so, how 
would you work the scheme P If not, what objections do 
you perceive? 

40. Are temporary wells commonly used in tho— —dis- 

trict? How far aro they a protection against drought P How 
would you propose io encourage their construction in a 
year of scanty rainfall P % 






Statement of Bopulation^ Cultivation, and Irrigation in British Tetri for# {excluding Lower Burma and Assam) 
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Total . ? 215,969 80,786 236,226 226,065 ; 44,098 42,731 | 19*5 



Statement of gross areas irrigated -from different sources ,» British Territory, excluding Loner Burma and Assam, (in thousands of acres). 
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Includes irrigation from other sources (Spring, Channels, etc.) 



Statement of Population, Cultivation , and Irrigation in Native States 
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GB1KD TOTAL J 22 ft 11-8 2850 2fc, 856,976 +1,486,063 20,603,432 29,061,900 28,207,509 j 23,275,728 23,408,746 14,993,753 64*1 28,670,199 9,712,487 41*5 j 11,090,769 


PUNJAB. 

Statement II— Showing grots areas irrigated from different tourees in each district 
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£6,429 4.015,811 £,826 143 51,559 131, 9C8 3 009,640 5.(13 '760,166 193,831 3.S&.150 3,412,671 35,452 125, C27 3,573,750 | 8,492 533,704 238,033 4,358,979 146,151 35,733 
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BENGAL. 

Statement showing present condition ef districts with reference to Population, Cultivation, and Irrigation. 


Name •( District, 


Kurd wan 
Bankura 
Birbhootn 
Muluupur 


4» j llooghly 

Total Hurdwan Divi- 
sion • .< . 


Par- 


Twenty-four 
guims . 
Khulna • 
Nadia 
Jossoro . 
Muwhidnbad 


Total Presidency Divi- 
•ion . , 


11 Dinajpur 

12 Kajshalu 

13 I Euugpur 

14 j liogia ,. . - 

jg i Pabna • 

13 | Darjeeling 
27 . Jalpaiguri 

j Total Kajshahi Divi- 
j aioii ,, . . 


18 i Dacca . 

29 Faridpur 
Backcrganj 
Maimousmgh 


21 


32 

33 

34 

35 


37 

88 

89 

40 


41 

42 

43 

44 

45 


Total Dacca Division . 


Tippera . 

Koakbali • 

Chittagong 

Total Chittagong 
Division . 


Patna , . 

(lya . . 

Sliuhabad 

Darbhanga 

Muzofturpur 

Saran 

Champarau 

Total Patua Division 


Moughyr . 

Bhagalpur 

Puruea • . . 

Malda . 

Sonthal Paigauits 

Total Bhagalpvr Divi- 
sion . . 


Cutthck 4 
Balaaore • 

Angul . 

Puri 

Total Orissa Division . 


Hazaipbagh • 

Xtanchi . • 

Palamau . 

Manbhum 

Singhbhum 

Total Chota Nagpur 
Divifion . , 

Tojal Bengal . . 


Average 

annual 

rain- 

fall 

POPULATION j 

-- 1 Arnn. 

Cultivated 
or occupied 
area. 

Average 
gross urea 
nnnually 
under crop. 

Avoragi 

per 

head of 
popu- 
lation. 

Avbbags abba isbigatkd ABNV1I.lt. 

1 cultivable 

! , | bnt not 

In 1901. ; * °[ 8 7 l “ lnC0 | cultivated. 

Stato Private 
works. works. 

Wells. 

• 

Other 

private 

sources. 

Grand 

Ti-t.il. 

3 


i 6 ! 6 

7 

8 

9 

10 

11 

12 

13 

14 

501 

553 

69-2 

59*0 

69*0 

i 

| 1,632,471 
1,116,41] 
1 902, 2S( 

i 2,789,1 H 
| 1,049,28; 

j I Acres. 

V 140,695 208,000 

I! + 46,743, 831,000 

> + 104,026, 00,000 

+ 157,048 200,000 

+ l4,98Gi 120,000 

Acres. 

1,160,005 

675,610 

895,000 

2,212,175 

568,225 

Acres. 

1 2*0. 1 00 
623,660 
792,780 
2,220,880 
656,620 

6*8 
0 6 
0-0 
08 
0*5 

Acres. 

19,858 

79,240 

8,50i 

I A<rea. 
' ... 

1 

i ■■■ 

Acres 

Acres. 
128, C8C 
2oiy 06 
195, OOC 
8,698 

Acres. 

147,438 

2.0,000 

195,000 

87,938 

8,509 

67-9 

! 7,389,5651 

+ 463,998! 1,449,000 

6,517,021 

6,479,740 

0*7 

107,107 

Ml 


531,778 

638,885 

03*1 
05*9 
67*2 
GO-7 
6 IT 

2,078,361] 
1,263.042 
1,667,491 
1,813,155 
, 1,383,184 

+ 186, 32f 
+ 76,391 
+ 23,383 
— 76.G7H 
+ 82,238 

! 

1 378,659 

306,200 

348.000 
112,800 

200.000 

1,081,702 

91)5,457 

1,115,000 

1,092,343 

1,005,012 

1,018,900 
985,120 
1,018,] 20 
1,279 160 
1,118,840 

( *5 
0*8 
0*6 
07 
0*8 

... 

i 

i 

i 

I 


... 

... 

60*2 

8,145,232 

1 

+ 291,66G| 1,346,653 

5,259,514 

6,450,140 

07 

... 

... 

... 

... 

... 

G9*9 

57*1 

78*8 

GG-5 

01*4 

132*5 

124*9 

1,567,080 

1,462,407 

2,164.181 

854,533 

1,420,401 

219,117 

787,380 

+ 84,510 
+ 22,773 
+ 88,717 
+ 90,072 
+ 59.238 
+ 25,803 
+ 106,644 

415.000 
63,642 

300.000 
98,440 
75,460 
50,000 

258.000 

1,544,166 
1,107,777 
1,358,360 
6 62,973 
885,940 
109,169 
1,035,861 

1,472,060 

1,401,180 

2,009,440 

775,120 

1,526,000 

184,007 

1,002,410 

0*9 

1*0 

0*0 

TO 

IT 

07 

1*3 

... 

... 

... 


14,000 

14,00t 

.. 

84*4 

8,495,159 

+ 477,757 

1,255,546 

6,764,235 

8,371,047 

10 

| ... 

... 

14,000 

14,000 

71*1 

65*4 

f*61 

8G*G 

2,619,522 

1,937,616 

2,291.752 

3,915,068 

+ 264,092 
+ 1 13,931 
+ 137,787 
+ 442,882 

86,1 ro 
76,000 
150,000 
379,800 

1,169,015 1,397,440 

1,281,295 1,399,880 

1 ,518,60oi 1,752,040 

3,030,735 3.057,520 

05 

0-7 

0*8 

08 

::: i ... 

••• | ;;; 

■ 

Lcbb than 
5,600 

Loss than 
5,000 

• •• 

770 

10,793,988 

+ 918,692 

690,900 

0,984,6 15j 7,606,880 

07 


... 

... 

5,000 

5,000 

76-fi 

1130 

111*8 

2,117,991 

1,141,728 

1,478,012 

+ 335,056 
+ 132,035 
+ 80,559 

89.000 

30.000 
193,574 

i 

1,298,590 1,614,960 

919,782 948,810 

629,604 027,080 

08 

0*8 

0*4 

•• 

... 


”8,691 

”8,601 

100T 

4,737,731 

+ 647,650 

312,574 

2,847,870 3,190,880 

07 

... 

... 


8,601 

8,601 

46*2 
48*0 
48*6 
49 8 
45-9 
44 9 
64*1 

1,624,985 
2,059,933 
1,962,696 
2,912,6] 1 
2,764,790 
2,409,609 
1,790,463 

— 148,425 

- 78,398 

— 97,883 
+ 110.656 

+ 41,933 

- 55,498 

— 69,002 

108,200 
15s, (X)0 
200,000 
198,600 
108,859 
113,687 
387,700 

1,018,300 1,125,400 

2,188,460 2,14 6, GGO 1 

1,986,815 1,793,140 

1,782,410 2,566,800 

1,559,026 2,277,9Gu 

1,382,168 1,767, 120 1 

1,551,801 1,900, 440! 

0*7 

1*0 

0*9 

0 9 

0 8 
07 
11 

38, HI 
52,1 If. 
342,147 


38,000 

100,000 

233,184 

G.fiftt 

18,823 

139,462 

1,412 

298,000 

1,564,413 

600,000 

102,725 

11,005 

54,062 

26,294 

374,151 

1,710.628 

1,175,831 

109.891 

29,828 

104,424 

27,706 

46*6 

15,614,987 

- 296,617 

1,275,0 1G 11,172,010 13,GG6,52oj 09 

432,413 

... 

637,547 

2,657, ^ 99 

3,627,850 

490 
51*2 
725 
66*8 
53 k 

2,068,804 

2,088,953 

1,874,794 

884,030 

1,809,737 

+ 32,783 
+ 56,257 
— G9,864 
+ 69,111 
+ 65,962 

i 

170.000 1,511,595 

200. 000 2,284,2K) 

679,965 2,0411,555 

332.000 716,400 

722,631 1.704,317 

2,079,400 

2,786,300 

l,sb7,500 

858,720 

1,349,380 

1*0 
13 
10 
10 i 

t7 ! 


53,900 
f 5,000 
100 

147,464 

717.500 

2,000 

34,000 

77,260 

201,854 

782,600 

2,100 

84,000 

77,260 

6G-7 

8,720,318 

+ 144,240 

2,104,590 8,2* : 0,147 

8,961,300 

TO 

... 

... 

119,000 

078,214 

1,097,214 

GO-4 
G1*0 
55 3 
50-6 

2,162,768 
1,071,197 
19 J, 911 
1,017,284 

+ 125, 0S7 
+ 76,622! 
+ 21,863 
+ 72,286 

138,200 1,200,469 

140,060 738,323 

240,000 292,684 

180,588 768,071 

1,368,380 

798,500 

260,300 

735,920 

! 

0 7 
o-7 : 
1*3 , 
0*7 , 

170,78* 
32,7 53 

... 

... 

60,000 

10,000 

230,7871 

32,758 

10,00.' 

583 

4,343,150 

+ 295,748 

698,788 2,999,447 

3,153,100 

07 

208,540 

... 

... 

7 0,00 

278,640 

61*9 
56*8 
48-1 
62*2 
68 3 

1,177,961 

1,187,925 

619,600 

1,301,364 

613,679 

+ 13,640 
+ 59,040 
+ 22,830 
+ 108*036 
+ 68,091 

600,000 

600,000 

680,010 

135,998 

628,490 

2,259,888 

3,210,587 

670,014 

1,422,397 

880,826 

2,062,580 

2,874,800 

608,100 

1,381,020 

868,920 

18 

2*4 

TO 

11 

T4 

... 

4,851 

231, 40> 

94,264 

300,000 

6t,<00 

231,400 

99,105 

800,000 

54,000 

53*5 

4,900,429 

+ 271,687 

2,689,498 

i 

8,443,707} 7,788,420 

18 

... 

... 

4,851 

679,654 

€84,606 

•64*6 

78,046,666 

+ 3,144,780 

11,771,608 

S8,548,602j 63,605,027 

09 

743,060 

- 

661,898' 

4,944,680 

6,848,004 


! i« 


Nora.- The population oi Calcutta and Howrah towns included in the total population oi the Province lor calculating average gross ares under crop per heed of population (oolamn 9.) 
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UPPER BURMA. 


Statement showing present condition of districts with reference to Population , Cultivation , and Irrigation . 




Average 

POrULATIOK. 

Area 

Cultivated 

0*0*8 ABBA. 

Percentage 

| Area 
, oropped 

I per 
' head of 

1 popula- 
tion. 

Area 

Serial No. 

DUtriot. 

annual 
rainfall 
iu inclieti 

• 

In 1001. 

j + or — hluco 

1 1891. 

1 

i 

cultivable 
but nut 
cultivated. 

j 

nroa Includ- 
ing current 
fallow*. 

L Topped 
during 
1900-1901. 

i - 

Irrigated 

during 

1O0C-19O1. 

of 

column 0 
on 

column 8. 

per 

head of 
popula- 

1 

2 

3 . 

4 

1 

5 

• 

r 

8 

0 

10 

1 11 

13 

1 

Mandalay 

40-0 

366,507 

- 7,368 

Acres. 

32,419 

Acre*. 

210,087 

Acres. 

125,567 

Acres. 

37,222 

375 

Acre* 
0 3 

Ames. 

•1 

2 

Bhaxno • • • 

67*7 

79,515 

18,145 

834,114 

18,186 

18,186 

3,300 

10-2 

02 

tit 

3 

M yitkyina 

81-8 

67,399 

— 67,866 

1,465,846 

31,014 

30,394 

2,182 

7 3 

oa 

... 

4 

Kathu • 

610 

176,523 

+ 61,112 

600,000 

190,429 

169,226 

25,935 

16 3 

0*9 

*1 

5 

Buby Mines . 

660 

80,914 

+ 60,710 

349,006 

10.380 

7,158 

2,270 

317 

0*1 

••• 


Total Mandalay Divi- 
sion . 

63*1 

776,858 

4- 33,338 

3,161,986 

, _ 

400,046 

850,681 

71,109 

231 

</4 

•1 

6 

Shwobo . • 

37-9 

286,891 

+ 194,312 

653,421 

406,650 

413,104 

83,636 

27*5 

1*4 

*3 

7 

Sagaing . • 

29*0 

282,708 

+ 34.501 

49,562 

610,842 

310,110 

60,810 

162 


2 

% 

8 

Lower Cbiudwin 

307 

270,383 

+ 44,138 

601,000 

408,761 

348,356 

6,477 

8 

1*3 

tit 

9 

Upper „ 

7o*o 

154,551 

f 50,758 

1,703,349 

209,009 

195,433 

0,260 

3*2 

i*3 ; 

• •• 


Total Sagaing Divi- 
sion . 

42*0 

1,000 533 

♦ 329,739 

i 

2,906.992 

1,598,868 

1,207 ,( 09 

147,152 

i 

13-9 j 

1*3 

1 

10 

Thaj etmyo « 

39-1 i 

| 

239,700 

— 111,706 

142,789 I 

l 

05,201 i 

65,261 

5(0 

0-8 

0*3 


11 

Poknkku 

36-2 

366,189 

+62,430 

491,527 

4:6,373 

414.548 

J 5,107 

l 

3-3 : 

1*2 

... 

12 

Minbu • 

270 

233,139 

.+ 8,064 

250/00 

404,189 | 

271,528 

' 58,628 

22*0 

1*2 

•2 

13 

Mag wo . 

290 

246, 7< 8 

+ 27,518 

1 

68,358 

i 

•180,973 j 

i 

690,266 

192,542 

j 

32*5 

i 

i 

2*4 

•8 


Total Minbu Divi- 
sion 

32*9 

1,075.742 

— 23,08 7 

f 

952,674 

1 376,790 : 

1 

1,341,603 

266,777 j 

1 

i 

19*9 1 

1*2 

*2 

14 

K ) auk se 

29*1 

141,253 J 

j 

+ 14,631 

103,296 

227,701 

164,409 

1 

124,306 ! 

79*6 

1*2 

*9 

15 

Moiktila 

32*4 

262,805 | 

+ 45,655 

222,283 

600, Cl 1 

440,643 

143,035 , 

52*5 

1*7 

•a 

16 

Yamothin 

37*6 

243,197 ! 

+ 82,535 

467,335 

} 

291,230 

271,440 

68,987 j 

3 PI 

1*1 


17 

Myingjan 

24‘8 

360,145 1 

1 

1 

+ 299,796 

389, S88 | 

1,069,352 

830,433 

16,754 ' 

2*0 

2*3 



Total Meiktila Divi- 
sion « • 

310 

992,900 

i 

+ 442,617 | 

r 

1,182,762 

2,188,897 

1,706,925 

j 

313,142 | 

j 

• 

27*6 

1*7 

•3 1 


Total Upper Burma . 

43'5 

3,846,033 1 

l 

1' 

+-782,607 } 

i 

8,224,403 

5,(i24,6o7 

4,666,068 

i 

828,180 

i 

21*3 j 

i 

1*2 

*2 
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Statement showing areas irrigated by Major and Minor 




Fuitjah (British). 

PeirjAB (Natite 8taths). 




Major wwrks. 

Minor works. 

Total. 

Major works. 

Minor works. 

Total. 




A ores. 

Acres. 

A crce. 

Acres. 

Acres. 

Acres. 

1881-82 



008,547 

970,774 

1,646,321 

... 

... • 

... 

1882-83 



727,858 

955,414 

1,683,272 

... 

... 

... 

1883-84 



808,316 

783,752 

1,052,008 

... 

_ ... 

... 

1881-85 



092,717 

921,671 

1,G14,288 

... 

... 

... 

1885 86 



942,854 

843, f9l 

1,780,846 

... 


... 

1880-87 



1,051,850 

893,877 

1,948,733 

63,8u7 

... 

63,807 

1887-88 



1,320,234 

918,328 

2,241,502 

96,641 

... 

96,541 

1888-Si) 



1,009,723 

997,428 

2,007,151 

140,231 


140.234 

1888-1)0 



1,711,021 

994,710 

2,705,731 

152,435 

... 

162,435 

1890-91 



1,810,917 

082,956 

2,799,873 

216,583 

... 

216,683 

1891-1)2 



1,910,205 

1,049,154 

2,965,419 

228,127 

... 

228,127 

1892-93 



1,707,320 

1,079,709 

2,787,029 

140,662 

... 

140,662 

1893-94 



1,760,691 

968,064 

2,7C9,2o 5 

1533 68 

... 

163,063 

1HM-9G 



3,700,471 

1,068,296 

2,709,767 

149.887 

... 

149,387 

1895-90 



2,619,344 

939,200 

3,458,544 

338,813 

... 

338,818 

1890-97 



3,204,810 

960,110 

4,104,920 

456,707 

... 

450,707 

1897-98 



3,052,178 

1,153,334 

U05,812 

403,420 

6,026 

408,446 

1898-99 



3,159,769 

970,259 

1,430,018 

412,742 

14,005 

426,747 

1899-1900 


. 

3,893,035 

849,094 

4,743,329 

491,337 

10,287 

601,624 

1900-01 



4.350,902 

1,345,804 

5,702,2! 6 

285,860 

12,395 

298,255 


Your 


Bomday (*xcLinuro Sms). 


SlNIi* 





Major works. 

Mm r works. 

| Total. 

•Major norkH. 

Minor works. 

Total. 




Acres. 

Acics. 

Acres. 

Acres. 

Acros. 

Acres. 

1881-82 



19,680 

140,978 

100,068 

303,332 

1,298,654 

1,001,980 

1.S82-83 



j 17,857 

119,147 

1C7,C0A 

309,460 

1,363,813 

1,073,293 

1883-84 



■ 18,745 

152,085 

173,430 

323,795 

1,217,030 

1.540,881 

1884 85 



21,009 

158,681 

180,290 

392,386 

1,390,787 

1,783.173 

1885-80 



42,822 

141,429 

183,751 

402,004 

1,387,915 

1,739,919 | 

18S0-S7 



j 28,812 

165,072 

181,484 

409,171 

1,105,479 

1,814,050 

1887-88 



! 31,172 

158,941 

190.113 

416,339 

1,424,775 

1.871,114 

1888-89 



53,057 

109,821 

222,878 

1 676,745 

1,542,890 

2,118,635 

U 89-90 



56,381 

175,421 

231,802 

630,111 

1,719,708 

2,349,810 

1890-91 



60,584 

170,880 

221,164 

617,954 

1,085,519 

2,203,473 

1891*92 



08,537 

174,134 

242,671 

466,083 

1,699,648 

2,165,631 

1892-93 



45,202 

167,471 

212,073 

554,369 

1,814,080 

2,399,055 

1893-91 



55,717 

172,046 

223,393 

658,488 

1,827,789 

2,386,277 

1891-95 



60,707 

108,594 

229,301 

607,036 

2,028,691 

2,635,726 

1 ?9o-9(> 



49,989 

169,915 

219,934 

531,726 

1,665,051 

2,096,777 

1890*97 



79,928 

184,110 

261,030 

630,037 

J, 867,319 

2,497,336 

1897-98 



86,778 

187,711 

274,489 

753,822 

2,052,261 

2,806,083 

1898-99 



67,860 

183,669 

251,419 

688,650 

1,767,401 

2,456,051 

1899-1900 . 


67,227 

170,511 

237,738 

808,141 

1,760,362 

2,568,603 

1900*01 

* 


84,472 

167,333 

251,805 

961,484 

2,082.425 

3,043,850 
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World in each Province in each year since 1881 * 82 . 



UNITED PlOVINCkS 


IlkKGAL. 

It'ojor works. | 

Minor works. 

Tital. 

Major works. 

Minor works. 

Total. 

1 

Acres. 

Acres. 

Aores. 

Acres 

A res. 

Acres. 

1,811,096 

• 104, *58 

1,915,949 

414,787 

666 

415,153 

1,872,460 

101,715 

1,974,175 

408,791 

1,741 

410,532 

2,188,408 

10.), 206 

2,297.674 

497,293 

21,122 

618,416 

1,613,180 

104,125 

1,617,805 

498,897 

7.223 

600,120 

1,608,871 

101, .*105 

1,709,070 

475,613 

4,565 

480,078 

14107,676 

90,239 

1,808,815 

415,575 

2,146 

417,721 

1,397,781 

119,607 

1,517,268 

480,760 

4,218 

494,968 

1,489,851 

115,402 

1,004,753 

584,978 

16,773 

600,751 

1,753,821 

126,682 

1,879,403 j 

560,719 

23,042 

583,761 

1.887,777 

120,337 

2,014,114 1 

543,315 

4,410 

547,726 

1,912,851 

1.32,179 

2,045,030 

730,381 

23,780 

760.117 

1,008.393 

136,458 

1,799,846 

662,930 

81,293 

741,223 

1,668,298 

76,899 

1,645,197 ! 

556,065 

10,378 

572,413 

855,247 

74,211 

929,101 

509,811 

25,908 

535,719 

1,868,447 

141,571 

2,010,021 

579,933 

38,476 

618,408 

2.845,1*06 

177,978 

3,023,88 1 

8i>5,387 

36,625 

842,012 

2,315,696 

165, 177 

2,511,173 

701,213 

2S.039 

729,292 

2,152,353 

101,419 

2,258.802 

712,221 

32,917 

745,168 

2,053,494 

176,300 

2,829,794 i 

727,026 

29,708 

756,731 

1,888,091 

112,835 

2,000,926 

710,271 

33,119 

7 19,39(1 


Madkvh. 


1UJTPTAKA AND CsNTHlL INDIA AGENOr. 

Major works. 

Minor works. 

Total 

Major works. 

Minor works. 

Total. 

Acres 

A <*r68. 

Acres. 

Acres 

Acies. 

Acres. 

1,801,131 

3,350,183 

5,151,314 


21,192 

21,192 

1,912,222 

3,313.332 

5.255,604 


27,402 

27,462 

1,909,817 

3.526,778 

5,496,595 

... 

22,560 

22,560 

1,793,095 

3,380,029 

5,173,721 

... 

21,780 

21,780 

2,098,223 

3,488,081 

5,686,307 

... 

2.1,408 

23,408 

2,115,936 

3,607,707 

6,723,043 

... 

20,475 

20,475 

2,184,012 

3,658,228 

5,842,240 

... 

| 24,005 

24,665 

2,266,530 

3,640,285 

5,909,815 

... 

27,631 

27,631 

2,311,409 

3,619,361 

5,960,770 

... 

23,191 

23,101 

2,340,732 

3,486,675 

5,833,107 

... 

28,517 

28,517 

2,413,508 

3,099,870 

6,513,378 


11,987 

11.987 

2,390,521 

3,671,558 

6,068,079 


36,330 

36,330 

8,889,798 

3,844,391 

6,234.189 

... 

31,241 

34,244 

2,460,748 

3,517,624 

5,974,372 

... 

.'13,920 

33,920 

2,406,090 

8,926,392 

0,832,432 

... 

31,129 

31,129 

2,600,436 

3,476,810 

6,082,215 


30.703 

36,703 

2,706,916 

3,666,822 

6,872,737 


38,321 

38,321 

2,775,782 

3,914,057 

6,689,839 

... 

25,692 

25,692 

8,768,068 

8,315,057 

0,114,325 

».* 

13,421 

13,421 

2,916,271 

8,684,853 

6,600,124 

... 

34,791 

84,791 
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Statement showing areas irrigated by Major and Minn Works in each Province in each year 

since 1881 - 82 — eoncld. 







BAMTCniflTAir. 



Uj-peb Burma. 



Year. 



Major works. 

Minor work*. 

Total. 

Major works. 

Minor works 

Total. 

1881*82 

• 

• 


Acre* 

Acres. 

Acros. 

Acres. 

Acres. 

... , 

Acres. 

1882-83 


• 






•• 

... 

1883*81 

• 




... 

... 



... 

1384-85 

• 





... 


... 


1886-86 




••• 

... 

«M 


... 

... 

1886*87 


• 






... 


1887-88 


• 



... 

... 


... 


1888*89 


t 



1,191 

1,194 


... 

... 

1886-110 


• 


... 

1,060 

1,660 



... 

181)0-91 





2,656 

2,666 



... 

1891-92 





6,901 

6,901 


196,311 

196,311 

1802-93 




• • • 

10,486 

10,186 


203,368 

203,368 

1898-91 





6,251 

6,261 


258,892 

268,892 

1891-96 

• 




4,896 

4,896 


264,233 

254,233 

1895-96 

• 



Mt 

6 855 

6,855 


278,86(» 

278,860 

1896-97 

• 

t 


• •• 

3,365 

3,356 


208,470 

208,476 

1897-98 

• 

• 



6,090 

0,090 


319,611 

819,641 

1898-99 

• 

• 


! 

i 

6,653 

6,653 


338,716 

838,715 

1899*1900 



i 

i 

3,091 

8,091 

... 

362,616 

362,566 

1900-01 



I 

• 

- 

! ... 

i 

6,232 

5,232 

•• 

419,747 

419,747 


Your. 

| Total op all Pboviwceb. 

Major work*. 

Minor works. 

Total. 







Acres. 

Acres. 

Acres. 

1881-82 






6,018,673 

6,893,300 

10,911,873 

1882-83 



* 



6,248,038 

6,942,704 

11,191,842 

1883-84 



. 



5,8Cfi,434 

6,833,139 

11,699,673 

1884-85 



. 



4,912,484 

5,984,196 

10.896,680 

1885-86 



. 



5,669,2*7 

6,910,697 

11,609,981 

1886-87 



. 



6,855,783 

6,181,695 

11,637,328 

1887-88 



. 



6,972,829 

6.308,662 

12,281,491 

1888-89 



. 



6,719,618 

6,513,424 

13,233,042 

1899-90 






7,176,897 

6,712,681 

13,888,678 

1890-91 



. 



7,379,862 

6,487,950 

18,867,812 

1891-92 



. 



7,741,762 

6,392,820 

14,134,572 

1892-93 



. 



7,170,297 

7,231,343 

14,401,640 

1893-94 



• 


• 

7,032,050 

7,196,164 

14,228,204 

1894-95 



• 



6,346,406 

7,171,376 

13,516,782 

1896-96 



• 


• 

8,294,312 

7,096,481 

15,390,823 

1896-97 



• 


• 

10,629,208 

7,010,486 

17,639,694 

1897-98 



• 



10,649,862 

7,622,622 

18,271,984 

1898-99 



• 



10,269,357 

7,353,647 

17,623,004 

1899-1900 



• 



11,409,628 

6,721,687 

18,131,116 

1900-01 



• 



11,208,391 

7,898,034 

1 

19,106,426 


LIS? OF STATE IRRIGATION WORKS IN BRITISH INDIA WHICH WERE OPENED FOR IRRIGATION BEFORE 1st APRIL 1901. L Works with Capital 
— ; — i Account- (1) Canals* 
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LIST, OF STATE IRRIGATION WORKS IN BRITISH INDIA WHICH WERE OPENED FOR IRRIGATION BEFORE II. Works without Capital Account. 

1st APRIL 1901 —contd. , (1) Punjab, Sind, Btngal, and Uniied 

- Provinces . 
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LIST OP STATE IRRIGATION WORKS IN BRITISH INDIA WHICH WERE OPENED POR 
IRRIGATION BEFORE 1ST APRIL 1001— eontd. 

II. — Works Without Capital Account. — (2) Bcmlay, Madras, and Upper Burma. 


I NUHLEIloK I AVERAGE ANNUAL KKMM.TS DimiNU TUB FIVE YEABS 

I WORKS. ' ENUINGIOOO-Ol. 


(Serial N< 

, NlMK Of DlBTIIXCT. 

Canal 

.1 

1 

: 

! Abba ciubakd ah tbbicatsu. 

BfcXABks. 



>v 1 1 h.o u 

t Tnnj,,, Gross 

l Total Net 




„ 




htorag 

o 1 a,U8, receipt*. 

expenditure, revenue. 

| 






work. 

J 


1 

1 Kharil. 

1 . 

Kabi* 

1 otal. 

i _ 


1 

1 

j 3 

1 1 

1 

« 7 

1 8 

1 

9 

; to 

1 11 


j 


1 

J 

a s. 

! Hh, Its, 

I Aores. 

Acres. 

Acres. 





j 

Bombay Presidency. 

i 

j 

f 


i 


1,179 

Ahmadabud 

i 

... 

1,266 

68,165 

17,370 50,789 



16,971 


3,370 

ivuiia » 

i 

j 

1,890 

565 

647 —82 



122 


3,370 

| Punch MuhuU 

I 

1 

9 

.1,212 

121 1,091 



120 


4,262 

1 Broach . 

! 

873 

3,004 

) 



( 920 




■ 



[ 16,411 83,943 

1 




6, '.108 

Surat 

! ••• 

1,656 

j 47,350 

J 

| 


t 12,804 


6,003 

; Khande»h 

| 93 

2 

| 1,41,317 

62,191 79,126 

- 

/-s 

21,274 


6,291 

JNasik . , 

2^6 

2 

80,9111 

15,600 65,301 

s 

o 

a 

R 

15,845 









M 



e,m 

1 Ahmudnagar . 

... 

2 

714 

35 679 

-A3 

o 

to 

•+» 

O 

& 

118 


6.299 

Pooua 

4 

2 

3,499 

1,245 2,254 



498 


6,300 

j Satnra 


1 

658 

168 490 



111 


6.714 

j Belgaum . # 


414 

38,131 

16,639 16,492 



9,910 


6,730 

Bijapur . 

Mi 

16 

; 6,922 

970 4,952 



1,439 


8,176 

Dharwar , • 

2 

1,443 

1,75,560 

84,356 91,204 



58,190 


8,179 

Iiatnagiri 

... 

4 

3,664 

1,183 2,481 



1,319 


9,493 

Kanora • 0 . i 


1,314 

Not avail- 

1,878 Not avail- 



Not avail- 



l 

1 



able . 

able. 



able. 



1 

1 


Madras Presidency. 







1 


Cl as 

v IT L— Works. 





9,603 

Viz.igapataiu 

10 

... 

54,014 

5,439 48,675 

21,803 

17,007 

38,810 


9,506 

1 Salem 

... 

2 

1,157 

1,208 —51 

388 

417 

805 


9t500 

j Chingleput 

... 

1 

18,527 

3,651 9,876 

5,871 

1,109 

6,980 


9,511 ; 

! South Arcut 

j 

5 

... 

63,383 

9,148 64,235 

12,634 

3,548 

16,182 


9,533 i 

1 Couribatoic 

22 

... 

1,45,195 

6,129 1,30,063 

25,954 

20,770 

46,724 


9,539 , 

Tiunevell y 

0 

... 

4,23,911 

15,798 4,08,113 

37,091 

34,682 

71,678 


1 

l 

| 




Class IV . — J Forks. 

i ) 





12.449 1 

(lanjiun . 

313 

2.597 

1,22,117 

35,806 86,811 

124,283 

4,914 

129,197 


13,884 

Vizagapatam 

81 

1,304 

1.95,217 

58,399 1,36,818 

09,290 

63,626 

132,916 


15,196 ; 

Godavari , 

27 

1,881 

1,83,082 

75,717 57,865 

84,024 

2,738 

86,762 


16,001 j Kiutnn 

32 

373 

93,004 

07,985 — 4,3 81 

33,657 

465 

31,022 


16,200 

Kurnool . 

257 

343 

1,27,215 

41,971 85,214 

43,512 

7,308 

60,876 


18,297 

Bella ry and Anantapur 

1,186 

912 

0,22,447 

1,62,758 4,69,689 

163,188 

49,805 

212,993 


21.760 

Cuddapah 

929 

2,564 

5,99.075 | 

94,168 6,04,907 

178,694 

64,579 

243,273 


22,436 

Is el lore 

20 

625 

3,78,713 

94,531 234,212 

113,132 

12,732 

125,864 


*5,020 

Chingleput 

294 

2,297 

7,60,057 

1.79,742 5,80,315 

832,123 

52,844 

384,967 


28,056 

South Arcot 

261 

2,779 

10.12,346 

1,69.873 8,42,473 

277,424 

t 

59,445 

386,869 
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LIST pP IRRIGATION WORKS IN BRITISH INDIA WHICH WERE OPENED FOR IRRI- 

GATION BEFORE 1ST APRIL 1901— concluded. 


II. — Works without Capital Account*— (2) Bombay, Madras, and upper Burma — conoid. 


Serial No. 


Namk of Dirteici. 


NUMBER OV 
WORKS. 


Canals 

without 

otorago 

work. 


AVERAGE ANNUAL RESULTS DURING THE FIVE YEARS 
ENDING 1900*01. 


Giosa 

receipts. 


Ks. 


Total Net 

expenditure j revenue. 

.1 


Asia ohabosd as ibbxga«bd 
Kharif. 


Ks. 



Ks. 


Madras Presidency —conoid. 


Aoreu. 


A ores* 


Acres. 


Kbuabkk 


I 

i 


32,057 

North Arcot 

34,831 

Salem 

36,030 

Coimbatore 

36,174 

Trichinopoly 

36,681 

Tanjoro . 

42,291 

Madura . 

44,658 

Tinnevelly 

44,672 

Mandalay 

41,614 

Shwobo . 

44,640 

Sagaing . 

44,649 

Kyaukse 

44,651 

Mjingyan 

44,718 

Meiktilu • 

44,762 

Yamothin 

41,768 

I Mitibu . 

44,774 

j Mag we * 


Class IV Works — conoid. 


,150 

2,861 

7,85,860 j 

1,65,046 

6,80,321 

835 

1 

1,939 i 

j 

4,12,085 

73,560 

3,38,179 

72 

127 

2,18,008 

14,1(34 

1,73,674 

163 

991 ' 

5,52,440 

1,47,820 

4,04,612 


# 507 i 

1.20,705 | 

—48,126 

1,74,831 

521 

5,086 

1 

4,35,206 j 

80,578 ] 

3,48,688 

145 | 

2,122 

8,02,773 i 

1,47,600 

6,66,273 



Upper Burma. 

1 

13 

1,73,016 

1,24,066 , 

48,960 

1 

41 

2,65,005 

42,638 ! 

2,22,867 

... 

26 

1,312 

131 1 

| 

1,181 

8 

1 

j 5,49,109 

3,99,995 

1,49,114 

... 

2 

3,580 

64,998 

—51,418 

... 

i 

67 

3,66,933 

2,42,7 C9 

1,24,164 

... 

44 

1,06,715 

69,694 

37,021 

2 

4 

1,16,047 

2,70,124 

—1,23,477 

... 

6 

1 1,454 

| 464 

1,000 


203,3()4 

110,769 

48,491 

124,619 

54,056 

121,139 

141,798 


90,369 
102,269 
20,161 
46,906 ! 


293,668 \ 
213,038 
08,652 
171,525 


4,877 68,932 

38,209 159,348 
81,067 » 222,865 



86,488 

86,772 

218 

127,518 

1,056 

88,601 

33,687 

44,763 

715 


* 


Vol. IV, 


G. 1. 0. I\ 0— No. 993 I. L C. — 7 -9 ■ 1903. —3,900 — A. F. M,eto. 
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